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A  worid4amous  miomg  compcmy{nam9  on  request)  tried  almost 


:  iri'ery  conceivable  make  of  pump.  Accurate '"costs  per  ton"  were 


Sunder  various  conditions  as  to  length  of  pipe  line,  lift, 


e  solids  carried,  etc.  Their  records  show  that  on  the 


droseol  Pump  uses  Vz  li 
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HYDROSEAL  AND  MAK 
DESIGNS  ARE  COVEREl 
PATENTS  AND  APPLICAll 
IN  THE  MAJOR  MININGCEfI 
OF  THE  WORLD  AF  D  Ca| 
PURCHASED  ONLY  THRof 
THE  FOLLOWING  COMPaI 


PHILADELPHIA 

MAIN  OFFKE 
The  Allen-Sherman-Hoff 
229  So.  1  5th  Street 


ATLANTA 
Boiler  Equipment  Service 
686  Greenwood  Ave.,  n| 


BOSTON 
F.  D.  Rogers 
89  Brood  Street 


CHICAGO 
The  Allen-Shermon-Hoff 
407  So.  Dearborn  Sired 


CLEVELAND 
H.  F.  Bauer 
304  Chester  Twelfth  Bid 


DENVER 
Shubart  &  Schloss 
520  Boston  Bldg. 


DETROIT 

Coon  DeVisser  Compi 
2051  West  Lafayette  Bl 


MULBERRY,  FLA 
Mulberry  Supply  Compo 


NEW  ORLEANS 
Walter  Cooke 
846  Baronne  Street 


NEW  YORK 

Simler  &  Sengstaken,  Inc 
271  Madison  Avenue 


PITTSBURGH 
Dravo-Doyle  Company| 
Dravo  Bldg. 


SALT  LAKE  CITY 
The  National  Equipment 
101  West  Second  South  Stj 


SAN  FRANCISCO 
The  Merrill  Company 
343  Sansome  Street 


ST.  PAUL 
Borchert-Ingersoll,  Inc. 
2375  University  Avenu 


ST.  LOUIS 
Rhodes  Equipment  Compd 
Field  Bldg. 


WILKES-BARRE 
Power  Engineering  Corpl 
517  Brooks  Bldg 


CANADA 
Allen-Sherman-Hoff.  Lt<L 
602  Colonial  Building 
1 1  King  Street,  West,  Toro 

ENGLAND 
The  Ash  Co.  (London),  I] 
79/80  Petty  France 
Westminster,  S.W.  1 ,  Lonrj 

PHILIPPINES 
Atkins-Kroll  &  Ccmpanyj 
Insular  Life  Bldg.,  Manilj 

AUSTRALIA 


Crossle  &  Duff,  Pty.,  Lt( 
360  Collins  Street,  Nlelboui 


SOUTH  AFRICA 
The  Denver  Machinery  C 
206-8  Commissioner  StrM 
Johannesburg,  Uniori  of  S. 


Coming ! 


Gold  and  the  Philippines!  The 
Islands  uiid  Gold!  Linked 
topics  these,  picked  by  the 
Editor  for  August.  Komance 
of  prospecting,  thrill  of  dis¬ 
covery  and  tinal  success  com¬ 
bine  with  tang  of  the  tropics, 
touch  of  the  typhoon,  hand  of 
the  flood,  exotic  breezes,  pic¬ 
turesque  palm  trees,  sea  coast 
and  jungle,  mountains  and  val¬ 
leys,  swamps,  rivers,  and 
lakes;  the  ancient  and  modern, 
polyglot  labor,  Malay  and 
Aloro,  suggestions  of  head 
hunts,  pagan  and  Christian, 
native  and  Spaniard,  trained 
capataz,  engineer  from  abroad; 
carabao  and  tractor,  the  gold 
pan  and  rock  drill,  base  metal 
and  precious,  geology  and  stop- 
ing,  flotation  and  cyanide, 
safety  and  welfare.  These  ele¬ 
ments  and  others  are  com¬ 
pounded  to  yield  E.  M.  J.’s 
special  number  on  Philippine 
mining.  As  promised,  it  will 
be  published  in  August. 

No  trifling  group,  these  Philip¬ 
pines,  but  aji  extensive  archi¬ 
pelago.  More  than  7,000  is¬ 
lands,  a  third  of  them  un¬ 
named,  stretching  1,150  miles 
in  latitude  and  almost  700 
cast  and  west,  with  12,500 
miles  of  coast  line.  Long  known 
to  the  Chinese,  they  were  found 
for  Europe  by  Magellan,  named 
for  Philip  ir  of  Spain. 

Gold  exports  from  the  Philip¬ 
pines  exceeded  $22,000,000  in 
1936,  compared  with  $8,000,000 
in  1933  and  ;i,  constantly  less¬ 
ening  amount  for  several 
years  before  that.  The  why  and 
wherefore  of  this  mushroom 
gr(*wth  makes  good  reading, 
.just  as  mushrooms — some  of 
flieiu — make  good  eating. 
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V  T  V 

As  for  mushooms,  Aithur  1). 
Little’s  Industrial  Bulletin  says 
tlijit  the  French  truffle,  a  mush¬ 
room  which  grows  underground 
to  about  the  size  of  a  potato,  is 
unusual  in  that  it  is  hunted 
with  keen  scented  dogs  and 
pigs,  which  dig  down  and  ex¬ 
pose  it.  This  (|uest  of  Sir  Pig 
suggests  geophysical  prospect¬ 
ing.  He  uses  a  sort  of  self-po¬ 
tential  method.  But  piggy  has 
a  great  advantage  over  the 
physicist  in  that  he  can  cheek 
up  his  findings  immediately 


and  soon  amass  evidence  as  to 
the  accuracy  of  his  observa¬ 
tions — if  he  is  really  as  good 
as  the  report  suggests. 

V 

Once  again,  mushrooms  fit  in 
nicely  with  gold  and  other 
mineral  products  as  topics  of 
discussion,  for  are  they  not  be¬ 
ing  raised  in  old  mine  Avork- 
ings,  as  well  as  in  caves  and 
breAveries?  With  all  the  unused 
drifts  and  crosscuts  there  are 
today,  the  output  of  mushrooms 
should  be  large  enough  to  make 


them  a  staple  article  of  food 
for  the  workman’s  table.  The 
WPA  and  United  States  Bu¬ 
reau  of  Mines  should  start  an¬ 
other  joint  National  Research 
Project. 

▼ 

And  farming  and  mining  go 
hand  in  hand  in  other  Avays 
and  other  places.  For  instance, 
there  is  the  American  Zinc 
Company,  of  Tennessee,  with  a 
farm,  fancy  crops,  and  blooded 
cattle  alongside  of  its  mill  at 
Mascot — just  to  shoAv  the  won¬ 


ders  the  company’s  agricultural 
limestone,  derived  from  the 
mill  tailings,  can  perform. 

V 

Frontier  Prices.  When  the  first 
boat  of  the  season  docked  at 
Goldfields,  Saskatchewan,  Can¬ 
ada,  June  9,  miners  quickly 
bought  out  the  shipment  of 
fresh  fruits  and  vegetables. 
Bananas  brought  $1  a  dozen, 
apples  80c.  a  dozen,  cucumbers 
40c.  each.  These  and  other  sup¬ 
plies  lasted  only  as  long  as  it 
took  to  empty  the  crates. 
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THE  MACHINE  THAT 
SHUFFLES  AND  DEALS  POTATOES 


A  typical  example  of  Goodrich  development  in  rubber 


How  would  you  like  to  sort  into 
their  market  grades  15,000 
bushels  of  potatoes  every  fall? 

An  Ohio  farmer  boy  had  an  idea. 
Why  couldn’t  mechanical  fingers,  made 
of  bristles,  do  the  work?  Mounted  on 
pairs  of  discs,  each  pair  set  farther 
apart,  the  potatoes  could  be  raked  over 
the  assembly,  which  automatically  sep¬ 
arated  them  according  to  size. 

A  farm  machinery  maker  heard  of 
the  boy’s  idea,  sent  designers  to  the 
farm,  and  produced  a  finished  ma¬ 
chine.  But  the  mechanical  fingers 
wore  out,  broke  off. 

Then  someone  came  to  Goodrich, 
where  engineers  soon  had  a  rubber  com¬ 


pound  that  does  the  work  and  stands 
the  gaff.  The  fingers  of  special  Good¬ 
rich  rubber  grade  the  potatoes  per¬ 
fectly,  without  injury,  and  clean  them 
as  they  go.  Result  is  lower  cost  to  the 
farmer,  an  easier  life  for  farmer  boys, 
and  better  looking  potatoes  which 
bring  a  better  price. 

The  problem  in  this  machine  was  to 
develop  a  rubber  which  would  stand 
long  flexing,  compression  with  a  tearing 
action,  and  constant  abrasion  of  sand 
and  grit.  Goodrich  could  end  did  find 
such  a  rubber,  because  of  successful 
research  work  in  developing  rubber 
compounds  for  equally  severe  duty  in 
belts,  hose,  chute  linings,  bearings. 


Constant  Goodrich  research  work  on 
standard  products  puts  this  Company 
in  better  position  to  handle  the  un¬ 
usual  jobs,  and  the  tough  problems  of 
unusual  applications  often  uncover 
rubber  improvements  which  can  be 
applied  to  standard  products.  It’s  a 
never-ending  circle  of  improvement — 
to  the  benefit  of  every  user  of  products 
made  by  The  B.  F.  Goodrich  Company, 
Mechanical  Rubber  Goods  Division, 
Akron,  Ohio. 


Goodrich 

ALL RUBBEB 


Another  Story  of  Goodrich  development  work  appears  on  page  opposite  third  cover 
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National  Labor  Act's  Foul  Brood 

EFERRING  last  May  to  the  National 
Labor  Relations  Act,  we  pointed  out  im¬ 
partially  its  deficiencies  as  a  national 
labor  policy — its  inequitable  treatment  of  em¬ 
ployers,  its  obvious  partisanship  for  organized 
labor.  We  predicted  no  industrial  peace  until 
its  defects  were  honestly  remedied.  In  the  in¬ 
tervening  sixty  days  we  have  seen  the  iniquitous 
results  of  a  law  fondly  entitled  ‘  ‘  An  Act  ...  to 
diminish  the  causes  of  labor  disputes.”  Di¬ 
minish,  indeed!  It  primarily  has  been  respon¬ 
sible  for  the  recent  disastrous  strikes  for  power 
in  the  automobile  and  steel  industries,  more  ex¬ 
tensive  and  violent  than  any  immediately  pre¬ 
ceding  the  enactment  of  the  Wagner  bill.  In  the 
light  of  events  the  soulless  corporation  takes  on 
the  guise  of  a  charitable  institution  compared 
with  the  ruthless  labor  organization. 

But  if  the  labor  law  is  disappointingly  parti¬ 
san,  what  shall  we  say  of  the  acts  of  high  public 
officials,  from  the  President  down.  It  must  have 
been  with  tongue  in  cheek  and  a  sense  of  plain 
intellectual  dishonesty  that  they  threw  the 
weight  and  prestige  of  their  high  offices  against 
fair  treatment  of  employers  and  non-union  w'ork- 
ers.  The  President,  the  Secretary  of  Labor,  and 
the  Governors  of  Michigan  and  Pennsylvania 
proved  themselves  weak  reeds  in  the  impartial 
support  of  law  and  order,  bending  rather  to  the 
powerful  political  pressure  of  John  L.  Lewis. 
Apparently  the  Governor  of  Ohio  alone,  after 
first  following  false  gods,  turned  honest  and 
decided  to  protect  impartially  the  rights  of  all 
his  citizens. 

No  clairvoyance  was  required  to  foresee  these 
results.  But  the  inevitable  reaction  has  oc¬ 
curred,  and  therein  lies  the  hope  of  restoring 
equality  before  the  law\  The  complacent  inflexi¬ 
bility  of  the  New  Deal  has  bred  a  like  opposition, 
with  increasing  evidence  of  a  revulsion  of  public 
opinion.  Government  cannot  escape  its  heavy 
responsibility  to  heed  the  warnings  of  recent 
events,  weigh  them  in  the  balance  of  fairness 
and  justice,  and  act  accordingly. 

Meantime,  the  issues  as  we  see  them  are  clear 
cut: 

1.  The  right  of  men  individually  to  work  or  to 
strike,  as  they  prefer;  to  join  or  refrain  from 
joining  any  labor  organization;  all  without  in¬ 
timidation  or  coercion  from  any  source. 
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2.  The  duty  of  the  President  and  his  Cabinet, 
Governors  and  other  elected  representatives  of 
the  people  to  protect  all  men  in  their  respective 
rights,  without  fear  or  favor. 

3.  The  grave  necessity  for  establishing  un¬ 
questionable  responsibility  of  great  labor  organi¬ 
zations  for  their  acts  and  the  performance  of 
their  contracts,  and  publicity  of  the  source  and 
disposition  of  their  funds. 

4.  The  development  of  a  national  labor  policy, 
fair  and  equitable  to  all  concerned,  and  in  the 
public  interest. 

5.  The  restoration  and  maintenance  of  in¬ 
tellectual  honesty  in  high  places. 

Until  these  things  are  accomplished  it  is  child¬ 
ish  and  naive  to  look  to  the  National  Labor  Re¬ 
lations  Act  to  diminish  the  causes  of  labor  dis¬ 
putes. 

Mindful  of  the  Wage  Earner 

URNING  from  the  national  labor  scene, 
it  will  leave  a  better  taste  in  the  mouth 
to  contemplate  the  employer-employee  re¬ 
lations  of  the  International  Nickel  Company  of 
Canada.  In  his  last  annual  address  to  the  share¬ 
holders  President  Stanley  said:  “Your  manage¬ 
ment  is  not  unmindful  of  the  wage  earners.” 
And  then  he  referred  to  periodical  reduction 
in  working  hours  and  increase  in  wages,  vaca¬ 
tions  with  pay,  cooperative  group  life  insurance, 
and  recreational  facilities  provided  by  the  com¬ 
pany  to  make  the  residential  centers  .more  at¬ 
tractive. 

But  Mr.  Stanley  struck  at  the  root  of  what  the 
wage  earner  wants  when  he  described  “a  plan 
designed  to  provide  security  for  employees,  af¬ 
fording  old  age  and  disability  pensions  and 
benefit  payments  in  case  of  death.”  The  plan, 
which  has  been  in  operation  since  1928,  is  fi¬ 
nanced  entirely  by  the  company  without  •con- 


329 


til  but  ions  by  employees.  Obviously  this  is  a 
heavy  liabilitj’,  and  in  order  to  meet  it  the  eom- 
jiany  has  made  annual  appropriations  to  a  re¬ 
serve  fund  -which,  at  the  close  of  1936,  amounted 
to  $6,772,957.  Moreover,  when  the  plan  -was 
adopted  it  was  made  retroactive  to  periods  of 
service  prior  to  1928,  so  that  there  was  an  initial 
accrued  liability  which  has  not  yet  been  fully 
amortized.  At  present  this  amounts  to  $4,300,- 
000,  and  ways  are  beiiijr  considered  to  aujrment 
the  reserve  fund  by  this  amount.  Thereafter  the 
company  would  intend  to  continue  annual  ap¬ 
propriations  necessary  to  finance  the  plan. 

Of  course  the  point  to  this  story  is  that  the 
manafrement  of  International  Nickel  “is  not  un¬ 
mindful  of  the  wa^e  earners.”  Plans  like  this 
must  be  initiated  and  cultivated  by  enlio-htened 
management,  which  can  usually  do  more  for 
employees  than  can  be  accomplished  by  outside 
ajrents.  Beiiip-  mindful  of  the  wajre  earner  is 
the  best  antidote  for  the  tender  ministrations 
of  the  labor  orpranizer.  Possibly  Premier  Hep¬ 
burn  of  Ontario  had  the  example  of  Interna- 
ti(»nal  Nickel  in  mind  when  he  steadfastly  re¬ 
sisted  the  entry  of  the  C.T.O.  into  his  Pivn'iuce. 

Mr.  Hopkins  Pricks  a  Bubble 

OMEWHAT  laugh-provoking^  in  its  be¬ 
latedness  is  the  nevertheless  interesting 
report  on  “Small  Scale  Placer  Mines  as 
a  source  of  Gold,  Employment  and  Livelihood 
in  1935”  that  has  just  been  put  out  by  the  WPA 
National  Research  Project,  under  Harry  L.  Ho]>- 
kins,  in  cooperation  with  the  Bureau  of  Mines. 
This  is  not  because  it  appears  eighteen  months 
after  the  year  of  study,  but  because  its  finding, 
that  the  hope  beckoning  the  unemployed  to  seek 
placer  gold  is  just  another  bubble,  was  something 
already  known  in  1935.  A  twice-indcked  bubble, 
indeed !  In  that  year,  if  not  before,  both  the 
State  Mineralogist  of  Galifornia  and  the  Director 
(d‘  the  Tuited  States  Bureau  of  Mines  at  Wash¬ 
ington  had  broadcast  through  the  press  the 
warning  that  only  disappointment  awaited  the 
hordes  of  inexperienced  gold  seekers  that  had 
been  flocking  into  the  areas  that  once  had  yielded 
the  j)recious  metal.  The  average  daily  winnings 
of  these  Argonauts,  they  said,  Avas  a  negligible 
amount.  If  some  have  nevertheless  continued 
this  seai-(‘h  for  gold,  the  ])resent  repetition  of  the 
wai’uing  may  prove  of  use.  although  we  doubt 
it.  Gold  uufound  still  lures  and  the  outdoor 
life  attracts,  especially  Avhen  a  little  relief  money 
is  available  on  the  side. 

Its  completeness  makes  the  reimi-t  of  value 
as  a  recoi’d.  Not  only  the  Pacific  Goast  area 
but  tlie  Rockies  and  the  Appalachians  ar^  cov¬ 
ered.  In  all,  the  i u vest iga ten's  find,  28,000  “mi)i- 
ers”  sold  some  gold  in  the  year  of  the  iu((uii*y. 


to  get  which  they  worked  45  days  on  the  average, 
with  gross  winnings  of  $1.60  per  day  p.r  man. 
Most  of  these  individuals  were  new  at  mining. 
Those  Avho  found  no  gold  go  unrecetrded.  Some 
score  of  selected  case  histories  make  interesting 
reading.  The  chief  value  of  the  report  at  this 
time  is  the  sidelight  thrown  on  the  ineffective¬ 
ness  of  small-scale  mining  methods,  even  at  the 
present  price  of  gold,  Avhen  they  are  applied  to 
most  of  the  auriferous  gravels  that  are  accessible 
and  available  for  working  in  the  United  States. 
Moreover,  many  of  these  deposits  are  too  small 
to  be  Avorked  by  any  other  method. 

For  Post-Collegiate  Study 

PROBABLY  n<»  engineer  ever  graduated 
from  college  Avithout  being  aAvare  of  gaps 
in  his  course  of  study,  either  the  complete 
omission  of  some  subjects  or  merely  elementary 
coverage  of  (Uliers  he  AAOuld  like  to  pursue  fur¬ 
ther.  Time  simply  did  not  permit  the  inclusion 
of  more  than  Avas  already  croAvded  into  a  four- 
year  cun-iculum.  And  postgraduate  study  being 
out  of  the  (piestion  for  the  great  majority,  the 
student  Avho  Avanted  to  round  out  his  formal 
training  or  broaden  his  intellectual  horizon  had 
to  resort  to  a  self-imjAosed  program.  Bnt  Avhat 
to  study  ? 

In  an  efiVut  to  ajisAvei-  that  (piestion  the  Com¬ 
mittee  on  Professional  Training  of  the  Engi¬ 
neers’  Gouncil  for  Professional  DeA'elopment  has 
])repared  a  series  of  guides:  a  reading  list  of 
books  of  general  cultural  A’alue,  fiA’e  bibliogra¬ 
phies  on  technical  engineering  subjects,  and  a 
list  of  university  extension  facilities  throughout 
the  country.  Each  of  the  seA-en  is  aA'ailable 
at  the  nominal  cost  of  ten  cents  through 
the  secretary  of  EGPD,  29  West  39th  St.,  New 
York.  The  general  reading  list  coA-ers  such  topics 
as  history,  economics,  sociology,  psychology, 
management,  literature  and  the  arts.  The  uni¬ 
versity  extension  bulletin  lists  schools  and  the 
engineering  courses  of  study  they  offer. 

Of  the  technical  bibliographies.  No.  1  deals 
Avith  mathematics,  mechanics,  and  physics — 
fundamental  engineering  subjects.  The  others, 
in  numerical  order,  cover  broadly  certain 
branches  of  engineering — aeronautical  and  civil, 
chemical  and  industrial,  electrical  and  mechani¬ 
cal,  metallurgical  and  mining  They  contain 
complete  lists  of  books  from  Avhich  a  selection 
can  be  made  for  study  of  a  special  subject  or 
for  building  a  comprehensiA-e  library.  One  hun¬ 
dred  engineei-s  and  teachers  cooperated  in  the 
compilation  of  these  bibliographies,  so  that  they 
represent  a  fine  consensus  of  competent  opinion 
on  current  engineering  literature.  Any  engi¬ 
neer  Avho  is  contemplating  post-collegiate  study 
will  find  them  an  invaluable  guide. 
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THE  CREST  of  the  flood  on  Feb.  2,  1937,  made  this  Venetian 
scene  around  the  buildings  of  the  Rosiclare  Lead  and 
Fluorspar  Co.  In  the  foreground  is  the  office,  the  ware¬ 


house  is  to  the  right,  and  the  mill  is  behind  the  Rosiclare 
shaft  headframe.  The  Rosiclare  mine  has  been  flooded 
since  1924  and  water  now  stands  75  it.  below  the  collar. 


Floods  Versus  Fluorspar 

Producers  in  Illinois  and  Kentucky  Striving  to  Make  Up 
Tonnage  Lost  During  the  Past  Spring 


H.  C.  Chellson 

Assistant  Ktlitor 


tliiiiiage  was  done  to  niining^  companies 
in  both  States.  The  community  that 
>utfered  most  was  Rosiclare,  in 
Hardin  County,  Illinois,  where  mines 
"Ole  Man  River,"  in  more  romantic  and  plants  of  the  Rosiclare  Lead  & 
and  tuneful  moments  known  as  the  Fluorspar  Mining  Company  are  lo- 
“Heautiful  Ohio,”  went  on  a  rampage  catetl,  and  the  mill  of  tlie  Aluminum 
and  flooded  portions  of  the  region.  Ore  Company.  A  brief  account  of  the 
Producers  in  Illinois  experienced  a  flood  and  its  consequences  as  it  affected 
loss  of  production  over  a  period  of  six  this  branch  of  the  mining  industry  can 
weeks  lasting  from  January  to  early  well  be  recorded. 

.March,  and  many  thou-ands  of  dollars’  News  of  rising  water  was  sent  to 


rVTE  LAST  YEAR,  lllinois- 
Kentucky  fluorspar  miners 
seriously  considered  boosting 
■J  production,  inasmuch  as  they 
w<‘re  encouraged  by  the  cheerful  pros- 
])ects  for  the  industry  in  1937.  At  the 
beginning  of  1937  major  producers 
increased  their  output  and  broadened 
their  mine  development,  and  owners 
of  prospect  holes  suddenly  grew  ambi¬ 
tious.  It  was  not  long,  however,  be¬ 
fore  mining  activities  received  a  jolt. 


STATOR  AND  MOTORS  pulled  up  high,  but  8  ft.  of  calm  muddy  water  in  the  engine  room  left  a  mark 

not  to  be  forgotten 
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.  PRINCIPAL  SUPPLIERS  oi  the  country's  fluorspar  are  situ¬ 
ated  in  this  area  oi  Illinois  and  Kentucky 


Fig.  2  .  .  .  HIGH  WATER  CHART  showing  time  and  tide  oi  the  flood. 
The  interesting  feature  is  the  fact  that  the  water  dropped  almost  as 
steadily  as  it  arose 


Rosiclare  via  radio  and  by  telephone 
connection  with  Golconda  12  miles 
south.  Adding  to  the  confusion,  a 
severe  sleet  storm  broke  down  all  tele¬ 
phone  and  telegraph  connections,  leav¬ 
ing  the  radio  as  the  only  means  of 
receiving  information.  The  station 
agent  of  the  Illinois  Central  Railroad 
sent  out  requests  for  boats  and  help, 
with  a  short  wave  transmitting  set, 
until  high  water  forced  him  to  quit. 
Word  was  received  that  water  would 
rise  beyond  the  1913  level  and  people 
were  warned  to  move  their  belongings 
to  higher  ground.  Those  who  disre¬ 
garded  this  warning  .sought  refuge  on 
the  .second  floors  of  their  homes,  but 
rescuers  forced  them  to  leave  lest  they 
be  drowned. 

The  two  mining  companies  moved 
all  loose  and  readily  detachable  equip¬ 
ment  from  the  offlees,  warehouses  and 
plants  to  higher  levels.  As  water  ap¬ 


proached  the  boiler  house  of  the  Rosi- 
clare  company,  sand  sacks  were  piled 
against  the  entrance  and  windows,  and 
fires  were  extinguished  under  the 
boilers.  Bulkheads  prevented  water 
from  entering  the  generating  plant  di¬ 
rectly,  but  seepage  appeared  in  the 
engine  pits  and  threatened  the  engines 
and  motor  generators.  Rotors  and 
motors  were  hoisted  by  chain  blocks 
as  high  as  possible  and  transmission 
belts  removed. 

The  power  supply  of  the  Hillside 
Fluorspar  Mines  was  threatened  be¬ 
cause  high  water  had  shut  off  coal 
customarily  delivered  by  river  barges 
for  their  boilers.  The  Rosiclare  com¬ 
pany  supplied  them  coal,  however, 
that  was  shoveled  into  a  barge  pushed 
ashore  by  motor  boats  and  unloaded 
into  railroad  cars,  these  being  then 
moved  over  tracks  of  the  Illinois  Cen¬ 
tral  to  the  Hillside  plant  a  mile  away. 


Current  was  switched  into  the  Rosi¬ 


clare  line  and  the  pumps  in  both  mines 
were  kept  running.  Power  was  made 
available  for  the  community  and  cur¬ 
rent  supplied  for  a  short  wave  radio 
sending  and  receiving  set.  The  1,800 
inhabitants  of  Rosiclare  will  long  re¬ 
member  the  flood  of  1937,  and  the 
splendid  work  of  the  Red  Cross  and 
efficiency  of  the  Civilian  Conservation 
Corps,  which  was  called  in  to  help  resi¬ 
dents  in  any  way  possible. 

Rehabilitation  at  plants  took  place 
as  speedily  as  circumstances  would 
permit.  Rotors  of  the  generators  were 
dried,  cleaned*  of  mud  and  washed 
thoroughly  with  gasoline.  Tarpaulins 
were  put  over  the  rotors  and  statoi's 
and  electric  heaters  placed  within  to 
dry  the  units  out.  Rooms  and  offices 
were  cleaned  of  mud,  permitted  to 
dry,  then  painted  and  otherwise  re¬ 
paired.  The  Rosiclare  company  was 
shut  down  from  Jan.  22  to  March  4, 
when  milling  resumed.  It  suffered  ma¬ 
terial  damages  amounting  to  around 
$40,000.  Plans  are  under  way  for  in¬ 
stalling  a  standby  diesel-driven  plant 
that  will  set  on  high  ground  and  be 
ready  before  a  flood  begins  next 
year.  The  original  Rosiclare  mine  was 
flooded  in  1924  by  underground  water 
and  has  remained  so  ever  since,  so  that 
the  recent  flood  did  no  more  than  add 
75  ft.  of  water,  thereby  filling  up  the 
shaft. 

The  three  largest  producers  in  the 
Illinois  field  are  the  Rosiclare  Lead 
&  Fluorspar  Company,  the  Alumi¬ 
num  Ore  Company,  and  the  Hillside 
Fluorspar  Manes.  Deposits  in  the 
Rosiclare  district  occur  in  almost  ver¬ 
tical  fault  fissure  veins  striking  north¬ 
east  and  southwest  in  Mississippian 
limestone.  Deposits  in  the  Cave-In- 
Rock  area,  ten  miles  away,  occur  as 
horizontal  replacement  bodies  in  cer¬ 
tain  bods  of  that  limestone. 

Production  from  the  Daisy  and  Blue 
Diggings  veins  of  the  Rosiclare  com¬ 
pany  is  about  200  tons  per  day.  The 
ore  is  of  good  grade  but  is  not  de¬ 
posited  as  consistently  as  in  the 
flooded  Rosiclare  vein.  Shrinkage 
mining  is  employed  except  in  wide  ore 
zones  where  the  open  stope  method  is 
practiced.  Operations  are  confined 
principally  to  the  5th  and  6th  levels 
of  the  Daisy  mine  and  the  4th,  5th, 
and  6th  levels  of  the  Blue  Diggings 
vein.  Levels  are  100  ft.  apart.  Ore 
broken  in  the  Daisy  is  dropped  to  a 
main  haulage  level  on  the  600  level, 
transported  in  1-ton  cars  by  a  3-ton 
Mancha  trammer,  dumped  into  3-ton 
skips  and  hoisted  620  ft.  to  the  sur¬ 
face.  Crosscuts  connect  the  Blue  Dig¬ 
gings  vein  to  the  Daisy,  the  length  on 
the  4th  level  being  300  ft.  and  on  the 
6th  only  125  ft.,  as  the  Daisy  vein 
dips  west  about  70  deg.  Ore  above  the 
6th  level  in  the  Blue  Diggings  is 
dropped  to  the  haulage  level  and 
transported  to  the  Daisy  shaft  in  1- 
ton  gable-bottom  cars  by  a  Whitcomb 
storage-battery  locomotive. 
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Mine  run  of  ore 
8'  gri I z/y 
50-ton  bin 

Dodge  runger  feeder 
limmer  shaker  screen 


Fig.  3  .  .  .  FLOWSHEET  of  the  Rosiclare  Lead  and  Fluorspar  Co.  that 
has  a  plant  equipped  to  provide  fluorspar  to  four  different  types 
of  consumers 


Drills  used  include  the  Ingersoll- 
Rand  CC-11  and  Gardner-Denver 
H-81  for  sloping,  Ingersoll-Rand  N-75 
for  drifting  and  Gardner-Denver  B-55 
jackhammers.  Stoper  steel  is  1  in., 
hollow  hexagonal.  For  drifting  l:i-in. 
round  steel  is  used.  Du  Pont  40  per 
cent  gelatin  has  been  found  satisfac¬ 
tory  for  breaking  fluorspar  into  large 
lumps. 

Development,  preparatory  to  exploi¬ 
tation  on  the  700  level  of  the  Daisy, 
is  now  in  progress.  Chutes  are  cen¬ 
tered  every  10  ft.  under  the  shrinkage 
slopes,  where  good  ore  has  been  found. 
Hoisting  from  the  700  to  the  600  level 
is  done  by  a  Ledgerwood  hoist,  pulling 
a  1,000  lb.  bucket  that  dumps  into  a 
pocket  on  the  600  level.  A  3-ton 
Mancha  trammer  will  be  used  later  on 
the  700  level. 

Though  the  Daisy  and  Blue  Digging 
veins  lie  about  600  ft.  west  of  the 
flooded  Rosiclare  mine  in  limestone 
that  flanks  the  Ohio  River,  pumping, 
strange  to  say,  is  not  a  serious  prob¬ 
lem.  All  mine  pumps  are  of  the  cen¬ 
trifugal  type,  electrically  driven  and 
automatically  controlled,  having  a 
capacity  of  1,000  g.p.m.  Pumps  used 
in  the  mine  are  of  Worthington,  Allis- 
Chalmers  and  Cameron  makes.  If 
demand  for  fluorspar  continues  a 
deep-well  pump  of  large  capacity  is 
contemplated  for  unwatering  the 
Rosiclare  mine. 

Prospecting  and  development  in 
small  surface  shafts  produces  some 
ore  that  is  trucked  to  an  auxiliary  mill 
near  the  main  plant.  Hauling  from 
the  Daisy  mine  to  the  mill  is  done  by 
steam  locomotive,  with  two  25-ton 
side-dumping  railroad  ears  running 
on  standard  gage  track.  The  haul  is 
about  a  mile.  Cars  are  unloaded  at 
the  Rosiclare  shaft  into  a  large  sur¬ 
face  ore  bin,  level  with  the  shaft 
collar.  Since  the  water  level  normally 
stands  75  ft.  below  fhe  collar,  there 
is  no  interference  with  hoisting  from 
the  shaft  pocket  and  then  dumping 
directly  into  the  mill  bin. 

Four  grades  of  fluorspar  are  made 
in  the  mill.  The  acid  lump,  containing 
98  per  cent  calcium  fluoride,  for  mak¬ 
ing  hydrofluoric  acid;  the  foundry 
lump  used  in  electric  furnaces  and 
foundry  practice  that  contains  85  to 
90  per  cent  calcium  fluoride;  the  flux¬ 
ing  spar  (No.  2  gravel)  containing  85 
per  cent  calcium  fluoride  and  5  per 
cent  silica,  used  in  open-hearth  steel 
furnaces;  the  enamelers  and  glass- 
makers’  grade  (No.  1  ground)  contain¬ 
ing  from  95  to  98  per  cent  calcium 
fluoride  and  a  maximum  of  2.50  per 
cent  silica.  The  Rosiclare  company  is 
the  only  one  in  the  district  shipping 
to  all  these  various  consumers.  Other 
companies  sell  their  output  principally 
to  steel  companies  and  to  a  manufac¬ 
turer  of  artificial  cryolite.  No  lead  has 
been  shipped  in  eight  years  by  this 
company,  earlier  production  having 
come  from  near  the  surface. 

Fig.  3  outlines  the  milling  practice. 


High-grade  lump,  selected  from  the 
picking  belt  by  sorters,  is  thrown  into 
a  gyratory  crusher,  then  sent  to  a  dry¬ 
ing  bin,  crushed  in  rolls  and  passed 
over  a  Tyler  Hum-mer  screen.  Three 
products  are  made :  24,  45,  and  80 
mesh.  The  first  is  for  glassmakers  and 
the  balance  for  enamelers.  Material  is 
packed  in  bags  weighing  125  lb.  and 
is  loaded  into  freight  ears.  Ore  re¬ 
maining  on  the  picking  belt  is  sent  to 
a  Telsmith  gyratorj"  crusher,  then 
through  Sturtevant  rolls  set  to  |  in. 
If  the  ore  is  muddy,  a  log  washer  is 
used;  otherwise  the  crushed  ore  passes 
to  No.  1  jig,  a  six-cell  Faust  unit.  A 
series  of  Leahy  screens  and  a  Deister 
double-deck  screen,  as  shown  in  the 
flowsheet,  classify  the  sizes  which 
pass  by  launders  to  six  groups  of 
Harz  jigs.  Tails  from  No.  4  and  5 
jigs  are  classified  as  No.  3  lump  and 
are  sent  to  the  stock  pile.  No.  2  gravel, 
for  the  steel  industry,  is  loaded  into 
5-ton  cars  and  hauled  to  the  river 
loading  platform,  dumped  into  barges 
and  shipped  to  steel  mills  in  the  Pitts¬ 


burgh  area,  and  is  also  loaded  directly 
into  cars  for  rail  shipments. 

The  Rosiclare  Lead  &  Fluorspar 
Company  employs  about  175  men  and 
is  headed  by  J.  M.  Blayney,  president. 
Arthur  H.  Cronk  is  general  superin¬ 
tendent  and  Rodney  McCluskey  engi¬ 
neer. 

The  mill  of  the  Aluminum  Ore 
Company,  situated  on  the  outskirts  of 
Rosiclare,  is  the  only  plant  in  the  dis¬ 
trict  employing  flotation  in  recovering 
a  product  of  98  per  cent  calcium  fluor¬ 
ide  with  1  per  cent  of  silica.  Opera¬ 
tions  started  in  1928  and  continued 
until  August,  1931,  at  which  time  the 
plant  was  closed.  It  was  reopened  in 
June,  1936.  This  unit  supplies  the 
East  St.  Louis  plant  of  the  Aluminum 
Company  of  America  with  a  high- 
grade  fluorspar,  that  is  used  with 
sodium-aluminum  hydroxide  to  make 
artificial  cryolite.  Operations  were 
seriously  curtailed  by  the  flood.  The 
company  removed  whatever  equipment 
possible  and  suffered  a  60-day  shut¬ 
down. 
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three  shifts,  five  ineii  on  a  siiift.  About 
60  men  are  employed  at  the  Hami) 
mine,  the  total  number  being  about  80. 
C.  B.  Fox  is  president  of  the  com¬ 
pany,  L.  T.  Herchmer  general  super¬ 
intendent,  W.  L.  Donnelly  mill  super¬ 
intendent  and  0.  W.  Greeman,  metal¬ 
lurgist.  W.  Skeels  is  chief  engineer 
and  R.  S.  Weaver  assistant  engineer. 

Oi)erations  at  the  Hillside  property 
are  confined  principally  to  upi)er 
levels  with  35  men  working  on  a  one- 
shift  basis  in  the  mine  and  15  men  on 
a  similar  schedule  in  the  mill. 

The  vein  formation  is  typical  of  the 
Rosielare  district  and  the  deejiest 
working  is  650  ft.,  the  collar  of  the 
main  shaft  being  at  an  elevation  of 
452  ft.  above  sea  level.  On  the  lower 
levels  shrinkage  sloping  was  used  and 
top  slicing  is  employed  in  present 
opeVations  confined  above  the  170  ft. 
level.  Drilling  machines  used  are 
Ingersoll-Rand  Jackhamers  and 
stopers  and  Gardner-Denver  stopers. 


Ore  irucked  from  Hoimp  Mine 
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Fiq.  5  .  .  .  THE  VICTORY  FLUORSPAR  CO. 
makes  only  one  product  with  this  simpie 
flowsheet,  a  lluxinq  qrade  of  fluorspar  for 
the  steel  industry 
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Fiq.  4  .  ,  .  FLOTATION  OF  FLUORSPAR  in 
heated  water  is  practiced  in  the  mill  of  the 
Aluminum  Ore  Co.,  for  makinq  artificial 
cryolite 

Production  from  the  Hamp  mine  18 
miles  from  Rosielare  is  about  75  tons 
jier  day  and  is  hauled  to  the  mill  in  5- 
ton  trucks.  The  company  owns  a 
fiooded  mine  (connected  to  the  Rosi- 
clare  mine),  and  a  portion  of  the  Blue 
Diggings  vein,  where  a  500  ft.  shaft 
was  recently  unwatered.  Preparations 
for  development  in  the  hope  of  dis¬ 
closing  larger  reserves  of  acid  spar  are 
now  under  way.  Ore  from  the  Hamp 
is  mined  near  the  surface  and  con¬ 
tains  up  to  6  jier  cent  lead  and  2  to 
3  per  cent  zinc.  A  little  silver  occurs, 
running  about  2  oz.  per  ton  of  lead 
concentrate. 

Some  acid  lump  is  sorted  for  mak¬ 
ing  hydrofluoric  acid  and  a  little 
gravel  spar  is  also  produced.  As 
shown  in  Fig.  4,  preliminary  sizing 
is  by  trommel  screens  followed  by  rolls 
and  Harz  jigs.  Finer  lead  is  recovered 
on  a  Wilfley  table  and  the  coarser 
lead  by  a  Richards  pulsating  jig,  both 
products  being  sent  to  a  14-eell  Den¬ 
ver  Sub-A  Fahrenwald  flotation  ma¬ 
chine.  Reagents  added  are  oleic  aci<l 
used  as  a  collector  and  cresylic  acid  a-, 
a  frothing  agent.  These  are  added  to 
warm  water  that  circulates  in  a  14-cell 
flotation  machine.  The  mill  operates 
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(lock  ill  the  Ohio  River  during  the 
flood  and  suffered  damages  due  to 
heavy  rains  that  flooded  the  Keystone 
and  Lee  mines,  forcing  a  six- week 
shutdown.  G.  H.  Jones  is  president 
of  the  Hillside  Fluorspar  Mines  and 
H.  W.  Hurst  superintendent  and  P.  L. 
Richards  mine  engineer. 

About  ten  miles  north  of  the  Rosi- 
clare  district  lie  deposits  of  fluorspar 
attributed  to  replacement  of  limestone 
by  hydrofluoric  acid  of  hydrothermal 
origin.  Fluorspar  from  this  district 
is  produced  chiefly  by  the  Victory 
Fluorspar  Mining  Company  and  the 
Crystal  Fluorspar  Company.  The  Ben- 
Fluoi’spar  Company,  shut  down  for 
.'ome  time,  resumed  on  June  16. 

Victory  Fluorspar  Mining  Company 
started  operations  in  1927  and  worked 
occasionally  throughout  the  depres¬ 
sion.  It  does  not  operate  during  the 
winter  months.  It  was  shut  down  in 
1935  for  the  construction  of  a  new 
mill  and  production  was  resumed  in 
March.  1936.  The  deposit  that  it  is 
working  lies  almost  horizontally,  the 
ore  having  a  banded  texture  of  white 
and  dark  fluorspar  known  as  “coon- 
tail  spar.” 

Shafts  No.  1  and  2,  160  and  170  ft. 
deep,  respectively,  are  about  1,000  ft. 
apart  on  gently  rolling  land.  Ore  is 
removed  from  several  faces  by  the 
room-and-pillar  method.  Ingersoll- 
Wand  .Jackhamers  are  used  for  all 
drilling,  employing  1-in.,  hollow 
hexagonal  Bethlehem  steel.  Mucking 
is  done  Ijy  hand,  into  cars  of  5  and  1 
ton  capacity.  Sullivan  Turbinair 
hoists  securely  fastened  on  vertical  4- 
in.  steel  columns  are  used  to  pull  ear> 
u[>  slight  grades.  Cars  in  No.  1  shaft 
are  pushed  onto  the  cage  and  hoisted 
to  the  surface  bin.  Trucks  of  5-ton 
capacity  are  used  to  haul  ore  to  the 
mill,  wliei-e  they  back  up  a  long  ramp 
equipped  with  guides  for  the  Avheel>. 
At  the  top,  the  load  is  automatically 
dumped  into  the  mill  bin. 

The  average  height  of  the  ore  is 
about  7  ft.,  and  it  is  ov’erlain  by  the 
Rosiclare  .'•andstnne.  Some  parts  of  the 
bedded  deposit  are  14  ft.  thick.  Two 
more  horizons  are  known  below  the 
one  now  being  exploited.  Pillars  are 
spaced  according  to  the  nature  of  the 
roof,  which  in  most  cases  has  sufficient 
beam  strength  for  spacing  pillars  30 
to  40  ft.  apart.  Rooms  are  made 
from  20  to  30  ft.  wide  and  ore  is 
broken  by  using  35  per  cent  Her- 
cumite.  Operations  are  on  a  one- 
shift  basis  emi>loying  about  40  men. 

Concentration  in  the  new  mill  is 
simple  and  eflicient.  Capacity  is  from 
10  to  20  tons  of  concentrates  per  hour. 
The  ratio  of  concentration  varies  from 
about  1.05  to  1  with  high-grade  ore, 
to  2  to  1  with  a  lower  grade.  The 
plant  is  adjacent  to  No.  2  shaft, 
through  which  ore  is  also  hoisted  in 
cars  and  dumped  directly  into  the 
mill  bin.  Large  pieces  of  ore  are 
broken  through  the  6-in.  grizzly  above 
the  bin.  Three  gates  at  the  bottom 


A  LESS  DISTURBING  VIEW  of  the  buildings,  after  the  water  had 
receded  and  operations  had  gotten  under  way  once  more 


SURFACE  BUILDINGS  of  the  Aluminum  Ore  Company  near  Rosiclare. 
Warehouse  ond  laboratory  on  left,  office  building  in  center,  and  mill 


TRUCKS  run  up  backward  on  the  ramp  and  dump  ore  into  the  bin 
of  the  new  mill  of  the  Victory  Fluorspar  Mines 


liolt*>  Ig  in.  in  diameter  are  drilled 
wet,  with  Crucible  hollow  hexagonal 
steel.  For  breaking  ore  35  per  cent 
gelatin  powder  is  used,  and  45  per 
cent  for  limestone.  Production,  about 
45  tons  of  ore  per  day,  is  hand- 
trammed  in  1-ton  cars  and  hoisted  in 
3-ton  skips  in  balance. 

Flowsheet  and  mill  practice  at  this 
property  were  described  in  Engineer¬ 
ing  and  Mining  Journal,  July,  1934, 
by  the  late  E.  C.  Reeder.  No  changes 
have  occurred  in  the  milling  practice 
since  that  time.  Lead  concentrate  is 
still  produced,  and  is  shipped  to  the 
lead  smelter  at  Alton,  Ill. 

To  increase  the  supply  of  ore  the 
company  has  been  pursuing  an  active 
development  program  at  the  Keystone 
mine  in  Kentucky  and  the  Lee  mine 
near  Karbors  Ridge,  in  Hardin 


Cmuity,  111.  Production  from  the  Key¬ 
stone  is  about  50  tons  of  ore  per  day, 
that  is  trucked  6  miles  to  the  Illinois 
Central  Railway  and  hauled  120  mile.' 
to  the  Hillside  mill.  The  Keystone 
shaft  is  down  400  ft.,  on  a  vein  de¬ 
posit  that  requires  substantial  timber¬ 
ing.  Shrinkage  mining  is  used  wher¬ 
ever  possible;  elsewhere  square-setting 
is  necessary.  About  70  men  are  em¬ 
ployed  at  the  Keystone.  A  new  boiler 
plant  was  recently  installed  here.  Two 
Erie  City  150-hp.  boilers  are  now 
being  assembled  at  the  Lee  mine.  Ken¬ 
neth  Enoch  is  in  charge  of  operations 
at  the  Keystone  and  Thomas  William¬ 
son  is  mine  superintendent.  The  Lee 
mine  is  in  development  stages,  produc¬ 
ing  about  25  tons  of  ore  daily  which  is 
trucked  to  the  Hillside  mill. 

The*  c-ompany  lost  a  steel  loadiiii: 


of  the  bin  are  controlled  by  an  oper- 
tor  who  regulates  the  quantity  of  ore 
discharged  on  to  a  belt  conveyor  which 
empties  directly  into  a  washing  trom¬ 
mel.  Contrary  to  other  practices  in 
the  district,  ore  is  not  crushed  prior 
to  jigging.  The  undersize  from  the 
1-in.  round  holes  in  the  trommel  screen 
is  the  only  ore  that  is  jigged.  The 
minus  1-in.  ore  drops  to  an  elevator 
which  delivers  the  undersize  to  three 
Leahy  vibrating  screens  in  series, 
equipped  with  screen  cloths  having 
^-in.  and  ^g-in.  square  holes  and  ^-in. 
slotted  openings  respectively.  Oversize 
from  the  screens  flows  by  gravity  to 
three  Harz  jigs,  each  unit  containing 
five  cells.  The  hutches  and  wells  of 
the  first  four  cells  of  each  jig  make 
a  finished  concentrate.  This  drops 
into  a  dewatering  drag  that  dis¬ 
charges  onto  a  transverse  inclined  con¬ 
veyor  delivering  into  a  300-ton  con¬ 
centrate  bin,  outside  of  the  mill.  The 
middling  product  from  the  wells  and 
hutches  of  the  5th  cell  of  each  jig  is 
returned  by  launders  to  the  boot  of 
the  elevator  and  thence  to  the  vibrat¬ 
ing  screens  to  the  Harz  jigs.  Tail¬ 
ing  from  the  5th  cell  of  each  jig  is 
finished  and  goes  to  waste.  The 
minus  6-mesh  from  the  third  vibrating 
screen  goes  to  a  20-ft.  double  log 
wa  her. 

Fines  Reclaimed 

Oversize  from  the  trommel  screen 
drops  to  a  30-in.  picking  belt,  from 
which  men  throw  waste  into  a  small 
crusher.  It  is  reduced  to  suitable  size 
for  road  building,  inasmuch  as  the 
company  maintains  its  numerous 
roads  with  this  material. 

Ore  remaining  on  the  picking  belt 
is  crushed  and  conveyed  to  the  log 
washer,  which  washes  out  the  slime 
usually  produced.  Washed  ore  is  dis¬ 
charged  onto  the  concentrate  con¬ 
veyor.  Fine  fluorspar  in  the  over¬ 
flow  from  the  log  washer  is  reclaimed 
in  a  cone,  the  overflow  going  to 
waste.  Underflow  is  elevated  by 
diaphragm  pump  into  a  drag  classi¬ 
fier.  Overflow  from  the  classifier  goes 
to  waste  and  the  sand  is  discharged 
onto  a  concentrate  conveyor  feeding 
the  bin  which  has  an  “A”  bottom.  A 
partition  divides  the  bin  into  two 
parts,  permitting  the  blending  of  the 
high-grade  with  the  lower-grade  con¬ 
centrate.  Dump  trucks  of  5-ton 
capacity  are  loaded  through  chutes 
on  the  concentrate  bin  and  hauled  5 
miles  to  the  Ohio  River  loading  plant 
at  Cave-In-Rock.  Martin  Schwerin  is 
president  and  Lehner  Schwerin  is 
general  manager. 

The  Crystal  Fluorspar  Company  is 
a  major  producer  situated  north  of 
the  Benzon  Fluorspar  mines.  Its  de¬ 
posit  is  a  bedded  one  capped  by  the 
Rosiclare  .sandstone  that  appears  to 
be  in  an  anticlinal  fold,  the  ore  having 
a  width  of  approximately  120  ft.,  with 
pronounced  pinching  on  the  flanks. 


The  highest  part  of  the  deposit  rests 
along  the  axis  of  the  anticline,  and  in 
some  places  reaches  a  height  of  30  ft. 
Diamond  drilling  along  the  axis  has 
indicated  that  a  substantial  tonnage  of 
ore  may  be  available  for  development. 
Drilling  also  has  revealed  another 
fluorspar  deposit  some  distance  from 
present  operations. 

A  vertical  60-ft.  shaft  opens  the 
anticlinal  deposit.  Here  the  ore  is 
mined  by  the  room-and-pillar  method, 
the  pillars  being  removed  in  retreat¬ 
ing.  One  orebody  has  been  practically 
mined  out  and  the  larger  anticlinal 
deposit  is  now  being  developed  and  a 
new  shaft  completed.  Production  is 
about  50  tons  of  ore  per  day.  The 
ground  is  drilled  with  Ingersoll-Rand 
Jackhamers  of  J-45  and  R-39  type.  A 
low  velocity  43  per  cent  du  Pont  C 
powder  is  used,  giving  the  minimum 
of  fines.  Ore  is  hand-loaded  in  ;|-ton 
cars  and  two  Sullivan  turbinair  hoists 
are  used  to  pull  these  up  a  slight 
grade.  Cars  are  hoisted  in  a  cage 
and  trammed  to  the  mill  bin.  The 
flowsheet  is  quite  simple,  the  ore 
passing  through  a  3-in.  grizzly  into 
a  20-ft.  double-steel  log  washer,  then 
elevated  to  a  double  trommel  screen. 
Material  going  through  the  outside 
screen,  which  has  holes  of  i-in., 
passes  into  a  dewatering  drag  that 
discharges  gravel  spar.  The  plus  1-in. 
ore  passes  to  a  picking  belt,  is  crushed 
and  elevated  to  the  double  trommel. 
The  minus-l-in.  and  plus-^-in.  sizes 
pass  to  a  5-cell  Harz  jig,  from  which  a 
grade  of  foundry  and  fluxing  fluor¬ 
spar  is  discharged  to  the  stock  pile. 

Power  is  generated  for  all  needs 
by  one  diesel  unit  and  two  semi-diesel 
type  engines.  Finished  concentrate 
is  hauled  by  truck  17  miles  to  Rosi¬ 
clare  and  shipped  by  rail  to  points  in 
Illinois,  Ohio,  and  Pennsylvania.  Dur¬ 
ing  the  flood  the  mines  were  shut 
down  from  Jan.  22  until  Fed.  28, 
heavy  rains  causing  the  principal 
damage  in  the  mines. 

A  somewhat  unusual  occurrence  of 
ore  and  coal  was  found  late  in  April. 
A  blast  along  the  contact  of  a  frac¬ 
ture  in  the  limestone  near  the  ore  zone 
revealed  a  small  irregular  deposit  of 
bituminous  coal  mixed  among  crystals 
of  galena  and  high-grade  fluorspar. 
Operations  of  the  Crystal  Fluorspar 
Co.  are  under  the  direction  of  Miles 
Haman  and  D.  G.  Gibson,  of 
Rosiclare. 

Fluorspar  Mines  in  Kentucky 

Most  of  the  fluorspar  from  Ken¬ 
tucky  is  produced  in  Crittenden,  Liv¬ 
ingston,  and  Lyon  counties.  The  larg¬ 
est  producers  are  the  Klondike  and 
the  Lafayette  mines.  Though  the 
Klondike  mine  was  well  removed  from 
the  flood  in  the  Ohio  River,  heavy 
rains  shut  down  the  mines  from  Janu¬ 
ary  to  March.  Other  mines  in  Ken¬ 
tucky  were  forced  to  suspend  opera¬ 
tions,  this  resulting  in  lower  output 


from  this  district.  The  Eage  Fluor¬ 
spar  Mines  near  Salem,  in  charge  of 
L.  F.  Hearne,  are  producing  from  a 
vertical  vein  where  ore  occurrences 
are  irregular  and  the  output  of  fluxing 
grade  of  fluorspar  averages  about  35 
tons  per  day.  The  Nancy  Hanks 
mine  is  mining  a  residual  and  weath¬ 
ered  deposit  with  power  shovels.  The 
Lafayette  Fluorspar  Mines  is  a  large 
producer  of  fluxing  grade  for  the 
steel  industry.  The  Pigmy  mines 
operated  by  the  Rosiclare  Lead  & 
Fluorspar  Company  is  exploiting  shal¬ 
low  deposits  along  the  Tabb  fault.  A 
new  shaft  is  being  sunk  to  225  ft., 
from  which  a  crosscut  will  be  driven  to 
prospect  and  develop  the  Tabb  vein. 
If  good  ore  is  found,  equipment  will 
be  purchased  to  generate  power  and 
compressed  air  for  drilling.  Mr. 
Frazer  is  in  charge  of  operations. 
The  Aluminum  Ore  Company  and  the 
Keystone  Fluorspar  Company,  near 
Marion,  Ky.,  are  buying  ore  from 
many  small  and  shallow  mines  for 
treatment  in  their  respective  mills. 

Demand  for  Fluorspar 

Many  authorities  believe  that  steel 
production  will  be  maintained  at  a 
high  rate  the  remainder  of  the  year 
and  that  a  strong  demand  for  fluorspar 
will,  therefore,  continue.  The  flood 
and  heavy  rains  this  year,  together 
with  labor  trouble  in  one  direction, 
have  curtailed  the  desired  rate  of  pro¬ 
duction  in  both  Illinois  and  Ken¬ 
tucky.  Most  operators  are  prospect¬ 
ing  in  hopes  of  adding  ore  reserves 
and  numerous  new  small  prospects 
may,  in  time,  ease  the  supply 
situation  just  as  soon  as  they  reach 
production  stage. 

Increased  demand  for  fluorspar  in 
1936  is  shown  by  the  Bureau  of  Mines 
report  for  1936,  which  states  that 
shipments  of  fluorspar  from  domestic 
mines  have  been  exceeded  in  only 
three  years — 1917,  1918,  and  1920. 
Total  sales  to  the  steel  industry  in- 
crea.sed  from  106,870  tons  in  1935 
to  155,714  tons  in  1936.  Sales  to 
makers  of  hydrofluoric  acid  increased 
from  11,048  tons  in  1935  to  21,510 
tons  in  1936.  The  average  selling 
price  for  all  grades  increased  from 
$15.04  a  short  ton  in  1935  to  $17.65 
a  ton  in  1936.  The  Bureau  of  Mines 
lists  as  important  developments  in 
1936  the  increases  of  42  and  193  per 
cent  in  the  consumption  of  acid  grade 
fluorspar  as  a  refrigerating  medium 
and  in  the  manufacture  of  aluminum. 
Stocks  of  domestic  producers  on  Dec. 
31,  1936,  were  53,981  tons,  a  decrease 
of  16  per  cent  from  1935.  If  the  high 
rate  of  the  steel  industry  is  maintained 
during  the  rest  of  the  year  and 
other  consumers  of  fluorspar  share 
in  the  general  industrial  recovery 
there  is  a  likelihood  that  fluorspar  will 
continue  remaining  in  a  tight  position 
and  higher  prices  may  result  before 
the  end  of  the  year. 
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The  Relation  of 
Boll  Wear  to  Power 

in  Grinding 


Calculation  of  former  in  terms  of  latter  is  proposed  as  useful  and  giving  bet¬ 
ter  starting  point  in  studying  fundamentals.  ,  .  .  Research  shows  wear 

is  independent  of  size  for  equal  loads  and  of  speed  for  equal  power  input 
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Operators  imv^e  been 

generous  in  making  reports 
on  ball  and  rod  wear  in 
terms  of  ore  ground.  The 
easily  available  figures  on  this  subject 
have  been  reviewed  by  the  writers  of 
this  article,  and  a  simple  transposition 
of  the  operators’  statistics  is  shown  in 
the  upper  curves  of  each  of  the  three 
accompanying  charts.  The  lower 
curves  have  the  derived  data  which 
are  the  essence  of  this  report. 

The  first  chart,  Fig.  1,  is  for  steel 
rods,  the  second  for  steel  balls,  and 
the  third  for  cast-iron  balls.  The  ver¬ 
tical  scale  is  logarithmic  and  gives  the 
amount  of  wear  in  pounds.  For  a 
horizontal  scale  the  names  of  the  con¬ 
centrators  with  respective  skeleton 
analyses  are  arrang^  from  left  to 
right  in  the  order  of  increasing  amount 
of  material  finished  at  200  mesh.  The 
source  of  the  data  is  shown  under 
“reference.”  The  data  extend  over 
many  years  and  come  from  various 
sources.  Caution  requires  that  they 
should  be  considered  collectively  and 
not  individually.  They  are  not  to  be 
taken  as  representative  of  the  most 
recent  work. 

The  upper  curves  have  a  statistical 
value,  but  the  compilation  of  statis¬ 
tics  was  not  the  motive.  The  motive 
was  to  get  the  relationship  between 

*  This  paper  represents  work  done  under 
a  cooperative  agreement  between  the  Mis¬ 
sissippi  Valley  Experiment  Station  of  the 
U.  S.  Bureau  of  Mines  and  the  Missouri 
School  of  Mines  and  Metallurgy,  Rolla,  Mo. 
Published  by  permission  of  the  Director. 
D.  S.  Bureau  of  Mines.  Not  subject  to 
copyright. 


iron  wear  and  power.  An  investiga¬ 
tion  of  the  relationship  between  wear 
and  unit  of  power  seems  logical  be¬ 
cause  power  imparts  action  to  the 
media  in  proportion  to  the  amount  of 
power,  and  if  other  things  are  equal 
wear  might  be  taken  as  a  function  of 
that  action.  The  lower  curves  are  in 
answer  to  this  question,  but  before 
going  farther  two  operating  variables 
will  be  considered.  They  are  speed  and 
ball  size.  The  speeds  of  the  mills  in 
the  concentrators  varied  through  a 
considerable  range,  and  the  ball  sizes 
in  the  different  mills  w-ere  vastly  dif¬ 
ferent.  The  effects  of  these  two  vari¬ 
ables  were  the  subject  of  laboratory 
tests. 

Mill  Speeds 

The  variety  of  mill  speeds  is  not  an 
impediment  in  dealing  with  the  rela¬ 
tionship  of  ball  wear  and  power.  This 
is  shown  in  Table  I.  Speeds  ranging 
fTOm  26  to  80  per  cent  of  the  critical 
were  run  with  steel  balls  for  wet  grind¬ 
ing  in  a  porcelain  mill.  The  balls  used 
were  from  a  commercial  stock  and  had 
a  Rockwell- C  hardness  of  46.5.  A 
weighed  amount  of  clean  silica  sand 
was  added  as  a  carrier  for  the  abraded 
iron.  At  the  end  of  the  grind  the  prod¬ 
uct  was  examined  for  coarse  particles 
of  iron  and  then  assayed  for  iron. 

Time  periods  of  the  run  were  ad¬ 
justed  so  that  the  net  power  input  was 
always  the  same.  The  ultimate  results 
are  in  Table  I,  where  the  bottom  line 
shows  that  at  each  of  the  several 
speeds  the  amount  of  abraded  iron 


was  about  the  same,  varj'ing  through 
the  small  range  of  0.20  to  0.23  lb.  per 
net  horsepower-hour. 

Ball  Sizes 

The  next  factor  to  be  considered  is 
the  rate  of  wear  of  different  ball  sizes. 
To  be  sure,  this  was  answered  by 
Davis-  many  years  ago,  but  his  ob¬ 
servation  has  not  been  given  the  at¬ 
tention  it  deserves.  He  stated  that  the 
rate  at  which  the  weight  of  any  ball 
decreases  is  directly  proportional  to 
its  weight.  His  evidence  was  not  as 
conclusive  as  it  might  have  been  had 
more  time  been  given  to  that  phase  of 
his  study. 

Recently  the  investigation  of  the 
wear  of  different  sizes  of  balls  has 
been  carried  farther  at  the  Rolla  sta¬ 
tion  of  the  Bureau  of  Mines.  Again, 
the  j)oreelain-lined  mill  was  used.  The 
runs  were  all  at  the  same  speed.  The 
ball  sizes  were  |,  1,  and  1^  in.,  and 

the  balls  had  been  annealed  at  the 
factory  to  about  the  same  hardness 
(softness).  The  results  of  the  wear 
tests  of  each  size  and  of  a  mixture  of 
sizes,  respectively,  are  shown  in 
Table  II. 

The  laboratory-wear  tests  do  not 
fully  correlate  with  operation,  because 
rejects  were  not  made.  In  a  plant 
using  2-in.  make-up  balls  and  rejecting 
a  1-in.  size,  the  rejects  would  amount 
to  one-eighth,  but  if  the  make-up  size 

*  Davis.  E.  W. :  “Fine  Crushing  in  Ball 
Mills;”  Trans.  A.I.M.E.,  Vol.  61,  1920,  pp. 
250-94. 
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Fig.  1.  .  .  .  WEAR  OF  STEEL  RODS  in  various  rod  mills  has  been 
plotted  to  produce  these  curves.  For  each  point  plotted,  the  name 
of  the  plant  and  a  skeleton  screen  analysis  of  feed  and  finished 
product  ore  given  above  the  curves.  References  are  os  follows: 
T,  Taggart's  Handbook  of  Ore  Dressing.  Numbers,  U.  S.  Bureau  of 
Mines  Information  Circulars.  A.  C.,  Allis-Chalmers'  Bulletin  1821-B 


•iivt'ii  ill  the  foregoinjr  were  performed 
>»y  batcli  grinding  and  thereby  devi¬ 
ated  from  normal  plant  practice.  How¬ 
ever.  the  ultimate  conclusions  are  be¬ 
lieved  to  be  the  same  as  if  the  work 
had  been  standardized  under  any  other 
arrangement.  Attempts  were  not 
made  to  appraise  the  difference  be¬ 
tween  the  low  i)ulp  level  and  the  over¬ 
flow  type  of  mill,  thin  and  thick  pulps, 
corrosion  by  the  mill  water,  amount  of 
circulating  load,  and  hardne.ss  and 
Toughness  of  the  media.  Possibly  some 
of  these  are  more  imaginary  than  real. 
Some  mention  f»f  the  abrasiveness  of 
the  ore  Avill  be  made  later. 


Examination  oi  the  Curves 

More  attention  will  be  given  now 
to  the  curves.  None  of  them  can  be 
dealt  with  mathematically,  because  no 
horizontal  scale  is  provided.  Hence, 
only  a  graphic  ett'ect  is  expected.  The 
gradual,  though  irregular,  rise  of  the 
npper  curves  from  left  to  right  would 
be  expected  because  fine  grinding  in¬ 
creases  the  wear  per  ton  of  ore.  AVhen 
the  finishing  is  very  fine,  the  amount 
that  can  be  bypassed  is  reduced  to  a 
minimum.  This  performance  has  a 
pyramiding  effect  on  the  amount  of 
iron  wear  which  already  has  been  in¬ 
creased  by  fine  grinding  and  accounts 
for  the  very  high  values  on  the  right 
side  of  the  upper  curves. 

The  lower  curves  have  less  relief 
and  more  tendency  toward  flatness. 
This  is  for  two  reasons:  (1)  Grinda- 
bility,  per  se,  has  no  effect  on  iron 
wear  per  unit  of  power.  If  one  ore 
yields  to  grinding  one-half  as  fast 
as  another,  the  time  would  be  doubled 
and  the  energy  input  and  iron  con¬ 
sumed  similarly  would  be  doubled. 
(2)  More  ore  may  bypass  the  ball  mill 
in  some  plants  than  in  others,  and 
thereby  affect  the  orthodox  records  of 
the  operators,  but  the  “wear-to-power” 
curves  are  independent  of  bypassing. 

The  data  on  the  rods  were  compiled 
first,  because  the  character  of  the  rods 
used  throughout  the  industry  was 
known  to  be  most  standardized;  the 
character  of  steel  and  cast-iron  balls 
is  more  variable. 

The  lower  cuiwe  of  Fig.  1  for 
rods,  although  seirated,  approaches 
flatness.  If  factors  for  brittleness  and 


were  3-in.  the  rejects  would  amount 
to  only  one-twenty-seventh. 

The  iron  abraded  per  horsepower- 
hour  in  the  different  ball  sizes  totaled 
0.41  to  0.44  lb.  The  difference  in  the 
rate  of  wear  of  the  different  sizes  is 
insignificantly  small.  Hence  by  the 
laboratory  tests  the  use  of  different 
diameters  in  the  plants  need  not  stand 
in  the  way  of  the  conclusions  to  be 
drawn.  Thus,  concern  about  mill  speeds 
and  ball  sizes  in  the  concentrators  may 
be  dismissed. 

The  tw’o  series  of  laboratory  tests 


Table  I — Relation  oi  Ball  Wear  to  Energy  Input  at  Various  Speeds — 

(Hard  balls) 


Test  1 

Test  2 

Test  3 

Test  4 

Test  5 

Per  cent  critical  speed . 

.  26 

32 

58 

71 

80 

Time,  minutes . 

.  1,032 

995 

542 

394 

396 

Mill  revolutions . 

.  23,250 

26,748 

26,748 

23,640 

26,748 

Ball  wear,  grams . 

.  58.3 

61.5 

65.6 

67.5 

74.7 

Horsepower-hour,  net . 

.  0.62 

0.66 

0.61 

0.65 

0.76 

Pound  of  iron  per  horsepower-hour . 

.  0.21 

0.21 

0.20 

0.23 

0.22 

Table  II — Relation  of  Ball  Wear  to  Size  oi  Ball.  (Soft  bolls) 


?4-in. 

J^-in. 

1-in. 

1  }i-in. 

Mixed 

Balls 

Balls 

Balls 

Balls 

Balls 

Ball  hardness,  Rockwell-C . 

44.7 

45.5 

46.0 

42.0 

Ball  wear,  grams . 

38.7 

38.5 

34.8 

41.7 

36.0 

Horsepower-hour,  net . 

.  0.207 

0.195 

0.184 

0.210 

0.184 

Pound  iron  per  horsepower-hour.  .  . 

.  0.41 

0.43 

0.41 

0.44 

0.43 

.3:18 
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corrosion  of  the  media  and  of  abra-  1 
Sion  by  ore  particles  could  be  applied,  o 
th^e  chart  would  have  even  less  relief.  t 
^  hen  all  these  charts  are  examined  o 
it  is  believed  that  the  loAver  curves  will  h 
be  seen  to  have  less  undulations  and  a 
lie  flatter  than  those  lying  above.  Fig-  c^ 
iires  to  substantiate  this  view  will  be  d 
shown  later.  p. 

Appearing  near  the  left  side  of  ir 
Fig.  1  is  “Federal  No.  4,”  a  con-  T 
centrator  in  the  Southeast  Missouri  tl 

lead  belt.  The  steel  consumjition  0 

shown  in  the  upper  curve  is  only  a  p. 
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little  more  than  0.10  lb.  per  ton  of 
ore.  The  value  is  small,  because  in 
this  district  the  finishing  is  coarse  and 
only  about  one-half  of  the  ore  goes 
to  fine  grinding,  cvhereas  the  reports 
are  in  terms  of  ore  passing  the  con¬ 
centrator.  This  illustrates  one  of  the 
difficulties  met  in  undertaking  to 
establish  principles  by  using  the  data 
in  the  fonn  supplied  by  the  operators. 
The  same  difficulty  would  be  met  in 
the  upper  curves  'of  Figs.  2  and  3. 
On  the  other  hand,  wear  per  horse¬ 
power-hour  as  depicted  in  the  loAver 


curves  is  a  better  starting  point  for 
the  study  of  principles.  For  evidence 
of  the  truth  of  this  statement  Table 
III,  founded  on  data  in  the  three 
charts,  may  be  examined. 

The  object  of  the  table  is  to  show 
that  the  spread  between  the  lowest 
and  highest  values  of  pounds  per 
hoi-sepoAver-hour  is  less  than  that  for 
l>ounds  per  ton  of  ore  finished.  The 
upper  swtion  which  shows  data  taken 
from  Fig.  1  indicates  a  ratio  of  1 
to  8  under  “power”  and  1  to  13  under 
“tons  finished.”  The  data  taken  from 
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Fig.  3  .  .  .  WEAR  OF  CAST-IRON  BALLS  in  various  ball  .mills  is 
given  on  these  two  graphs.  The  identity  oi  the  respective  plants 
and  skeleton  screen  analyses  are  given  for  feed  and  finished  product. 
References:  T,  Taggart's  Handbook  of  Ore  Dressing.  Numbers,  U.  S. 
Bureou  of  Mines  Information  Circulars.  B,  U.  S.  Bureau  of  Mines 
Bulletin  392. 


about  the  average  conditions.  If  he 
obtains  a  lower  figure  he  is  fortunate, 
but  if  he  obtains  a  higher  value  than 
0.15  he  will  wish  to  find  the  cause  of 
the  excessive  wear. 

In  seeking  the  cause  of  excessive 
renewals  a  return  to  the  examination 
of  the  charts  brings  out  an  important 
observation.  Although,  as  would  be 
expected  by  the  text  and  Table  III, 
the  serrations  in  the  lower  curves  are 
not  as  deep  as  in  the  upper  ones,  it  is 
true,  nevertheless,  that  they  rise  and 
fall  in  remarkable  unison  with  the 
upper  curs-es.  We  venture  to  account 
for  this  unison  by  a  process  of  elimi¬ 
nation.  It  cannot  be  tonnage,  finishing 
size,  nor  grindability.  It  might  be  non¬ 
uniformity  of  the  media  or  corrosion; 
but  it  is  most  likely  due  to  abrasion 
that  is  induced  by  abrasiveness  of 
tlie  ore. 

Having  obtained  the  mean  value  of 
0.15  lb.  per  gross  horsepower  from 
the  54  ball-mill  records  of  steel  balls, 
the  present  notes  will  be  examined  to 
compare  this  figui'e  with  the  one  ob¬ 
tained  in  the  laboratory.  The  analo¬ 
gous  values  are  in  Table  I,  where  the 
wear  is  0.21  lb.  i)er  net  horsepower- 
hour.  When  this  is  reduced  to  gross 
power  by  deducting  one-fourth,  it  be¬ 
comes  0.16  11).  per  gross  horsepower- 
hour,  as  compared  with  0.15  as  taken 
from  the  average  of  the  54  operating 
reports. 

In  seeking  a  constant  applicable  to 
the  study  of  principles  it  seems  that 
the  “wear-to-power”  ratio  gives  a  more 
reliable  starting  point  than  “wear  to 
tons.” 

In  a  review  of  the  research  the  fol¬ 
lowing  conclusions  are  reached: 

Ball  wear  for  loads  of  equal  weights 
is  independent  of  the  size  of  the  balls. 

Ball  wear  for  equal  power  input  is 
independent  of  the  speed  of  the  mill. 

The  examination  of  many  statistics 
on  iron  wear  shows  that  wear  in  terms 
of  power  varies  less  than  wear  in 
terms  of  tons  of  ore  ground.  For  steel 
balls  the  average  wear  per  horsepower- 
hour  is  about  0.15  lb.  When  the  wear 
of  steel  balls  exceeds  0.15  lb.  per 
horsepower-hour,  the  ore  is  probably 


Fig.  2  show  a  ratio  of  1  to  5  and 
1  to  16,  and  from  Fig.  3  the  ratios 
are  1  to  6  and  1  to  8.7. 

On  account  of  the  high  ratios  under 
“ore  finished,”  it  is  difficult  to  set  a 
mean  value  that  will  be  helpful  in  the 
study  of  principles.  This  large  spread 
is  due  primarily  to  the  large  difference 
in  grindability  of  the  ores,  the  variety 
of  finishing  sizes,  and  the  indetermi¬ 
nate  amount  of  ore  actually  finished 
in  the  mill.  However,  with  the  ratios 
under  “power”  the  condition  is  dif¬ 
ferent.  There,  grindability,  finishing 
size,  and  tonnage  are  excluded.  Only 
wear  and  power  are  considered.  The 
mean  of  the  values  for  steel  balls  under 
“power”  is  0.17  lb.  (0.054-0.29)  of 


iron  per  horsepower-hour.  (The  av¬ 
erage  of  the  54  values  for  steel  balls 
is  0.15.)  Hence  we  may  say  that  when 
the  operator  obtains  this  figure  he  has 


abrasive. 

The  proposed  calculation  of  wear 
per  horsepower-hour  is  a  valuab'e 
supplement  to  the  customary  operator’s 
statistics  and  it  gives  a  better  starting 
point  in  tbe  study  of  fundamentals. 


Table  III— Highest  and  Lowest  Values  oi  Iron  Wear  as  Token  From 
the  Respective  Charts 

- - Average - ■ 

Pounds 
Pounds  per  Ton 
per  of  Ore 
Hp.-Hr.  Finished 


Three  lowest .  0.05  0.18 

Chart  1  (steel  rods)  Three  highest .  0.40  2.43 

Ratio .  1  to  8  1  to  13 

Five  lowest .  0 . 054  0 . 20 

Chart  2  (steel  balls)  Five  highest .  0.29  3.32 

Ratio .  1  to  5  1  to  16 

Two  lowest .  0.07  0.45 

Chart  3  (cast-iron  balls)  Two  highest .  0.42  3.9 

Ratio .  1  to  6  1  to  8  7 
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Better  China  Clay 

From  Improved  Beneficiation 


Harris  plant,  in  Spruce 
Pine  district  of  North 
Carolina,  now  washing 
kaolin  by  new  process 

J.  R.  Grout  Jr. 


u  pressure  diaphragm  pump  to  a 
smaller  (14-ft.)  hydro-separator,  the 
underflow  of  which  goes  to  waste  and 
the  overflow  returns  to  the  24-ft.  unit. 
The  overflow  of  the  latter,  containing 
the  clay  in  the  original  feed,  is  now 
laundered  to  the  clay  plant  across  the 
river  for  screening,  dewatering  and 
drying. 

Operations  in  this  portion  of  the 


jiension  bridge  that  also  carries  a  fool 
walk,  the  two  plants  being  thus  con¬ 
nected.  On  entering  the  clay  plant 
the  launder  delivers  the  slip  to  Frantz 
magnetic  filters  which  remove  the 
weakly  magnetic  minerals  contained. 
These  discharge  on  to  two  Tyler 
Hum-mer  screens  having  200-mesh 
cloth  but  without  the  vibrators,  these 
having  been  found  unnecessary.  Alum 
is  added  as  a  flocculating  agent  to  the 
slip  in  the  screen  underflow,  under 
control  of  a  second  Micromax  hydro¬ 
gen  ion  recorder,  in  consequence  of  the 
previous  addition  of  a  dispersing 
agent.  The  filtered  and  screened  slip 
then  goes  to  a  60-ft.  Doit  concrete 
thickener,  sufficiently  large  to  hold  a 
week’s  supply  of  clay.  Thickener  over¬ 
flow  goes  to  the  river. 

The  thickened  slip  is  pumped  at 
constant  specific  gravity  and  tempera- 


Vcrumic  /•Jufiinccr.  Harris  Clay  Coaipany 
Lund  a  If,  X.  C. 

CONSTIU  CTIOX  of  a  new 
plant  for  producing  a  su¬ 
perior  grade  of  china  clay, 
or  kaolin,  for  market  was 

begun  last  summer  by  the  Harris  Clay 
Company  at  Lunday  in  the  Spruce  Pine 
district  of  North  Carolina.  This  work 
was  completed  in  November,  since  when 
the  plant  has  been  in  operation.  The 
buildings,  of  concrete  and  wood,  are 
tightly  constructed  for  year-round 

operation.  Copper  piping  is  used 

throughout  to  avoid  the  possibility  of 
contaminating  the  product  by  iron. 
The  plant  has  a  nominal  capacity  of 
1  ton  of  finished  clay  per  hour 

throughout  a  24-hour  day.  Actualh' 
a  little  more  than  this  is  being  pro¬ 
duced. 

The  clay  processed  comes  from  an 
open  pit  situated  ^  mile  from  the  plant 
and  is  transported  to  the  latter  in  two 
trucks  in  4-ton  loads.  Loading  is  done 
by  hand.  The  washing  plant  is  divided 
into  two  units,  one  on  either  side  of 
the  Toe  River.  Clay  is  delivered  by 
the  trucks  to  a  150-ton  bin  at  the  unit 
on  the  side  of  the  river  nearest  the 
mine.  Here  the  processing  begins. 
From  the  bin  it  is  fed  by  a  Jeffrey 
Traylor  vibrating  trough  feeder  to  an 
8x36  silex-lined  Hardinge  mill,  oper¬ 
ated  by  a  65-hp.  induction  motor. 
Sodium  silicate  is  added  as  a  dispers¬ 
ing  agent  at  this  point.  The  pulp, 
which  is  about  50  per  cent  solids,  dis¬ 
charges  through  a  grate  into  a  4x20-ft. 
duplex  Dorr  classifier,  the  sands  of 
which  contain  mica  but  are  being  sent 
to  waste  at  the  moment.  Classifier 
overflow  passes  through  a  60-mesh 
trommel  screen,  the  plus  60-mesh  mate¬ 
rial  being  tabled  to  concentrate  the 
mica  which  is  subsequently  treated  in 
the  mica  plant  across  the  river. 

Th(*  material  passing  through  the 
screen  goes  to  a  Doit  concrete  hydro¬ 
separator  of  24-ft.  diameter,  in  which 
further  seiiaration  of  sand  and  clay 
is  made.  The  sands  are  transferred  bv 
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Waste 

WASHING  OF  CHINA 
CLAY,  or  kaolin,  is 
now  being  done  by 
the  Harris  Clay  Com¬ 
pany,  at  Lunday, 
North  Carolina,  by 
this  flowsheet.  Close 
control  oi  the  process 
is  maintained.  All  so¬ 
lution  supplied  to  the 
system  is  metered 
and  the  specific  grav¬ 
ity  of  the  slip  is 
checked  at  critical 
points 


plant  are  controlled  by  instruments. 
The  total  water  is  recorded  on  a  Bailey 
recording  fluid  meter.  The  pH  of  the 
classifier  overflow  is  recorded  on  a 
Micromax  hydrogen  ion  recorder  and 
is  kept  between  6.5  and  7.  The  tem¬ 
perature  of  the  overflow,  which  is  kept 
between  50  and  60  deg.  F.  (steam 
being  used  in  winter  for  this  purpose) 
is  recorded  on  a  Foxboro  temperature 
recorder. 

Both  the  clay  launder  and  the  pipe 
that  carries  the  unfinished  mica  prod¬ 
uct  pass  over  the  river  on  a  light  sus- 


ture  to  a  50-ton  slip  storage  tank  from 
which  it  is  delivered  by  a  self-priming 
bronze  centrifugal  pump  to  one  of 
two  tanks  connected  to  individual  63- 
leaf  Patterson  filter  presses  alter¬ 
nately,  one  filling  while  the  other  is 
being  discharged.  About  30  minutes 
are  required  for  filling.  An  air  com¬ 
pressor  with  a  constant  unloader  fur¬ 
nishes  the  air  for  pressing.  Filtrate 
from  the  presses  is  returned  to  the 
thickener  so  that  no  clay  is  lost. 

The  cakes  of  clay  from  the  presses 
{Continued  on  page  352) 
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Choosing  a  Mining  Method 


For  Gold-Bearing 

Gravels 


Comparative  costs  are 
calculated  to  this  end  in 
studying  a  property  near 
Circle,  Alaska 


►BecaUSK  Ilf  its  relotioiisilip  to  n 
phase  of  minimj  in  trhich  interest  ho.^ 
tteen  reviving,  the  Editor  presents  tfo 
folloiring  article,  which  is  a  conden¬ 
sation  of  a  thesis  offered  hg  the  jnnior 
anthor  in  June,  ldS<>,  for  the  degree 
of  Bachelor  of  Science  in  mining  engi¬ 
neering  from  the  I'niversitg  of  Idaho. 
In  its  uncondensed  form,  the  paper 
was  awarded  first  place  in  a  competi¬ 
tion  sponsored  hg  the  Columbia  Sec¬ 
tion  of  the  American  Institute  of  Min¬ 
ing  and  Metallurgical  Engineers.  The 
condensation  has  been  prepared  bg 
Mr.  Staleg,  under  whose  direction  the 
work  was  originallg  done. 

The  pro  pert  discussed  was  located 
bg  Mr.  Storch  and  others.  Their  o>>- 
ject  was  to  determine  which  of  the 
following  methods  was  cheapest: 
hgdraulicking,  using  a  power  drag- 
scraper,  or  dredging.  No  drilling  was 
done  owing  to  lack  of  time  and  moneg, 
but  an  averaife  ralne  per  cul>ic  gard 
was  assiuned  on  the  basis  of  pre- 
liminarg  panning  and  the  results  ob¬ 
tained  from  near-bg  properties.  The 
relative  results  obtained  should  Ite  of 
value.  No  attempt  is  made  to  give 
the  exact  operating  procedure. 

THK  PKOBKKTV  oiisideivl 
lies  at  tile  source  of  Bii'ch 
('reek  and  its  first  tributaries, 
between  the  nioutli  of  North 
F'ork  and  Gold  Dust  creeks.  It  is  40 
miles  from  Circle  City  and  120  mih's 
from  Fairbanks,  via  the  Ste<sse  hi«-h- 
wa,\'. 

The  stream  valley  averaj^es  between 
one-half  and  one  mile  in  width.  The 
How  in  Birch  Creek  is  about  100  cu. 
ft.  per  sec.  on  the  upper  end  of  the 
property;  where  this  creek  leaves  the 
claims  the  flow  is  about  200  cu.ft.  per 
se<‘.  Tin*  valley  floor  is  mostly  tundra 
with  some  brush  alon;;  the  edges. 
About  75  ])er  cent  of  the  })roperty 
may  be  considered  clear  of  brush  and 
trees.  Sufficient  timber  for  fuel  and 
rough  con.struetion  stands  on  the  ad- 
.jacent  hill.sides.  A  small  amount  of 
overburden  oc<‘urs  on  the  (*.xtreme 
northern  edge  of  the  location. 


W.  W.  Staley  ...  and  ...  R.  H.  Storch 

.issi.stant  Professor  of  Mining  Senior  Student,  School  of  Mims 

Universitg  of  Idaho,  Moscow,  Idaho 


(  limalc.  In  this  district  the  length 
of  working  season  and  ease  of  trans¬ 
portation  are  much  influenced  by  cli¬ 
matic  comlitions.  The  Steese  highwiiy 
is  closeil  front  mi<l-()ctober  until  the 
latter  part  of  May,  leaving  about  5 
months  for  triuisport.ition.  The  work¬ 
ing  season  will  last  about  oV  to  (iV 
months,  the  exact  time  available  de¬ 
pending  on  the  mining  Jtiethod.  Table 
1  gives  the  approximate  working  sea¬ 
son  for  itiethods  tlmt  may  be  consid¬ 
ered.  As  a  rule,  operating  efficiency 
would  decrease  ami  costs  would  rise  as 
the  eml  of  the  >e!i>on  was  iipproached. 


Table  I.  Working  Season  on 
Birch  Creek 


Minin;;  .McUntU 

.\lipro.\iniate 
Season-1  »a.vs 

DrcdyiiiK 

170  to  200 

l>rag  line  scraper  ] 

I  irag  line  shovel 

Slackline  cnlilewa.vj 

I  lydranlickii'i; 

100  to  ISO 

140  to  100 

Testing.  The  ground  i 

s  not  frozen 

and  testing  by  pits  or  shafts  would 
probably  prove  more  costly  than  drill¬ 
ing.  A  type  of  drill  which  1ms  proved 
successful  in  the  North  is  the  Key¬ 
stone  No.  71.  The  initial  cost  of  this 
rig  is  about  three  times  that  of  other 
lighter  makes,  but  the  latter  appar¬ 
ently  do  not  stand  up  in  the  ground 
encountei'ed. 

Drilling  rate  is  hard  to  estimate. 
The  ground  is  thawed  and  tightly 
packed  and  holes  woidd  have  to  be 
cased.  Average  de])th  of  holes  would 
be  about  18.5  ft.  This  would  require 
frequent  set-uj)s;  and  in  addition,  be¬ 
cause  of  the  tight  ground,  the  casing- 
pulling  time  would  be  increased.  From 
experience  in  similar  ground  in  other 
nearby  district.s,  the  Keystone  71 
shouhl  drill  tw<»  to  thr«'e  holes  per  24 
hours. 


A  preliminary  survey  indicates  that 
the  drill  holes  may  be  laid  out  in  a 
pattern  that  will  allow  40,(100  sq.ft, 
area  of  iidluence  for  each  hole.  With 
an  average  dej)th  of  18.5  ft.,  each  hole 
is  considered  as  testing, 

-10,000  X  18.5  27  =  27,400  cu.yd. 

If  one  assumes  that  two  holes  will 
be  drilled  per  24  hr.  54,800  cu.yd. 
will  be  blocked  out  per  day.  Drilling 
results  may  indicate  that  clo.ser  .spac¬ 
ing  of  holes  is  desirable.  To  be  on 
the  safe  side,  35,000  cu.yd.  will  be 
assumed.  The  results  of  drilling  are : 

Yardage  blocked  out  is  equal  to 
4,500,000  cubic  yards. 

Estimated  recoverable  value  of 
ground  drilled  is  equal  to  54.3^  per 
cubic  yard. 

hixperienc<*  of  a  large  dredging 
company  in  this  territory  indicates 
that  a  recovery  of  88  per  cent  of  the 
values  shown  by  drilling  may  be  ex¬ 
ited  ed. 

Three  methods  to  be  inve.stigated 
are:  1.  Hydraulicking.  2.  Use  of 
power  drag  scrapei’.  3.  Dredging.  The 
various  ramifications  of  each  will  not 
be  considered. 

Hydraulicking 

Preparatory  work,  such  as  ditches 
and  flumes,  that  is  necessary  before 
the  giants  start  working  is  usually  ex¬ 
pensive.  The  method  is  cheap  to  oper¬ 
ate,  under  favorable  conditions.  On 
medium  sized  deposits  it  may  prove 
lower  in  cost  than  dredging,  even 
though  operating  costs  are  liiglier  (the 
initial  investment  is  less). 

In  this  ease,  the  conditions  are  not 
ideal  for  hydraulicking  because: 

1.  The  difference  in  elevation  be¬ 
tween  the  upper  and  lower  limits  of 
the  property  is  but  160  ft.  in  a  dis¬ 
tance  of  4  miles.  The  greatest  the«i- 
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retical  head  obtainable  at  the  lower 
end  of  the  property  i:s  136  ft.  This 
gives  a  possible  pressure  of  0.434  x 
136  =  59  lb.  per  sq.in. 

2.  The  effective  head  of  59  lb., 
which  is  exerted  at  the  lower  end  of 
the  property,  is  not  sufficient  for 
liydraulicking.  To  increase  it  (about 
100  lb.  should  be  available)  water 
rights  ajul  a  ditch  right-of-way  would 
have  to  be  obtained.  The  length  of  th»> 
ditch  would  have  to  be  increased.  This 
would  entail  a  high  initial  cost,  with 
a  correspondingly  higher  maintenance 
charge. 

3.  The  ditch  would  have  to  be 
placed  on  the  northern  slope  of  hills 
bounding  the  property.  Inspection  of 
the  topography  indicates  the  necessity 
of  several  inverted  siphons.  In  the 
Xortliern  countn,',  experience  shows 
that  north-slope  ditches  invariably 
give  trouble.  Because  of  ice  seams 
maintenance  costs  are  increased. 

4.  Water  from  the  sluice  line  would 
have  to  be  pumped  from  bed  rock,  or 
a  bed-rock  drain  built  and  main¬ 
tained.  To  build  the  latter,  a  laght- 
of-way  from  dt)wn-stream  owners 
would  be  necessary.  The  minimum 
length  of  such  a  drain  is  calculated  to 
be  about  2800  ft.  Its  cost  will  be  taken 
up  under  drag-line  scraping.  By  sac¬ 
rificing  3000  ft.  of  the  lower  end  of 
the  i>roperty,  a  right-of-way  would  be 
<lisj)ensed  w'ith. 

5.  The  bed  rock  gradient  is  only 
0.76  per  cent.  This  is  not  large  enough 
for  the  sluice  boxes,  which  would  re- 
<iuire  about  6  in.  per  12  ft.,  or  4.16 
per  cent.  Allowing  1.5  ft.  for  depth 
of  box,  the  gravel  would  have  to  be 
elevated  about  6.5  ft.  About  one- 
third  of  the  material  excavated  must 
lx;  elevated.  Such  a  procedure  will 
materially  reduce  the  water  available 
for  the  giants. 

6.  With  the  exception  of  dredging, 
some  means  for  removing  the  tailings 
must  be  provided.  With  liydraulicking 
this  may  be  accomplished  by  scraper 
or  by  using  about  one-half  the 
liydraulicking  water  ami  a  second 
giant. 

On  the  basis  of  the  above  di.scussion 
it  was  decided  not  to  consider  hy- 
draulicking  as  usually  conceived.  In¬ 
stead  the  po.ssibility  of  supplying 
water  under  pressure  to  the  giants  by 
means  of  pumps  will  be  investigated. 

Pumping.  When  pumping  is  con¬ 
templated  the  most  practical  applica¬ 
tion  would  be  the  elimination  of  the 
ditch  and  pumping  directly  from  a 
sump.  The  following  calculations 
show  the  application  of  pumping  to 
the  present  problem.  The  dischaige' 
through  a  nozzle  is: 


MJnrdner  and  .T'ohiisou,  Pluoer  Mining  in 
the  Western  United  States,  Part  2.  S. 
Bur.  of  Min.  I.  C.  «»7S7.  Octol>er.  1934. 
Also  Fttaley,  W.  W.,  Mine  Plant  Design,  p. 
226.  McGraw-imi  Book  Oo..  Inc.  New  York. 
(1936) 


(^  =  H  C  -I  V  i'- 

where 

Q  =  Flow,  cii.ft.  per  sec. 

A  =  area  of  nozzle,  sq.ft. 
h  =  etfective  head  at  nozzle,  feet. 
c  =  coefficient  of  discharge,  ranging 
from  0.8  to  0.94  (usually  taken  at  0.9). 
40  miners  inches  equals  1  cu.ft.  per 
min. 

A  iiuzzle  pressure  of  100  lb.  per  stp 
in.  was  deemed  sufficient  for  the 
ground  under  discu.ssion. 

If  c  =  0.85,  a  Xo.  2  giant,  3-in. 
no/./.le  and  9-in.  inlet  gives: 

Q  =  S  X  0.85  X  i:  X  0.25-  4  X 
V  2.31  X  100  =  5.1  cu.ft.  per  .sec. 

The  maximum  distance  necessary  to 
l>ump  the  ivater  to  the  giants  is  1000 
ft.  The  amount  of  water  available 
for  pumping  is  taken  at  about  20  cu. 
ft.  per  sec.  (This  same  value  is  also 
later  used  for  the  drag-line  opera- 


A  two-stage  centrifugal  punqi  may 
be  u.sed.  Ten  feet  of  18-in.  suction 
pipe  will  suffice.  Friction  and  intake 
losses  for  the  intake  pipe  may  be 
neglected.  The  total  pumping  head 
=  236  -|-  10  =  246  ft.  A  Diesel  en¬ 
gine  will  be  used  to  operate  the  pump. 

62.4  X  246  X  20 
550  X  0.85  X  0.75 
=  875  continuous  hoi’sepower. 

The  nearest  engine  size  with  this 
continuous  rating  would  be  selected. 

Duty  of  Gianta.  According  to  Long- 
ridge*  and  Purington^  the  duty  of 
water  for  liydraulicking  varies  from 
about  0.5  to  10  cu.yd.  of  gravel  per 
miners  inch.  From  data  given  by 
Purington,  conditions  verv*  similar  to 
the  present  gave  a  duty  of  1.4  cu.yd. 
per  miners  inch. 

The  cutting  giants  require  10.2 
cu.ft.  per  see.  or  60  X  10.2  =  612 


Table  II.  Approximate  Cost  oi  Hydraulicking, 
One  24*hr.  Day  (10  hr.  shifts) 


6  uozzlemeu  at  70c.  per  hour .  $42.00 

4  men  as  sluice  tenders  at  6214c.  per  hour .  25.00 

2  men  as  roustabouts  at  62 %c.  per  hour .  12.50 

Tost  of  diesel  oil  per  gal.  delivered  $0.27  (minimum) 

Using  0.55  lb.  per  bhp.-hr. 

0.5  X  1/7.5  X  875  x  24  x  0.27  =  .  37S.OO 

I.ubrieating  oil  at  .50.65  per  gal.  3000  bhp.  hr.  per  gal.  24  x  875  x  0.65  4-  3000  =  4.55 

Total  cost  . . .  $40o.u.", 


t;un>).  Because  of  the  extremely  flat 
lx*d-rock  grade,  the  sluice  must  be 
supported  on  trestles.  This  necessi¬ 
tates  the  use  of  an  elevator  for  lifting 
gravel  into  the  head  box.  The  lift  re¬ 
quired  is  about  7  ft.  With  the  pres¬ 
sure  available  (231-ft.  head)  three 
times  this  distance  is  possible.  The 
available  water  may  then  be  assumed 
as  portioned  out  to  the  following : 
Two  cutting-driving  giants,  one  stack¬ 
ing  giant  for  tailings,  and  one 
hydraulic  elevator.  The  pressure  de¬ 
livered  to  each  is  100  lb.  The  cut¬ 
ting  giants  are  equipped  with  Xo.  2 
3-in.  nozzles.  The  water  required  is 
2  X  5.1  =  10.2  cu.ft.  jier  sec.  This 
leaves  20  —  10.2  =  9.8  cu.ft.  i>er  sec. 
for  the  elevator  and  the  stacking 
giants.  Water  will  be  available  from 
the  creek  for  by-washing  purposes. 

Calculations  show  that  a  2-Lin.  pipe 
would  be  desirable  for  earning  water 
from  the  pump  to  the  giants. 

Power  to  Operate  Pump.  Velocity 
in  pipe  with  nozzles  attached  = 

V  =  q  a  = 

20  . , 

- — : -  =  6.3 (  tt.  i>er  sec. 

71  X  2-  4 

Ilejid  to  overcome  friction  = 
f  I  d  V-  2g  = 

0.016  X  1000  X  6.37-  .  ^  . 


Total  head  on  discharge  end  of 
pump  = 

100  X  2.31  +  5  =  2:16  ft. 


cu.ft.  per  min.  This  is  e<piivalent  to 
612  1.5  =  408  minei*s  inches : 

408  X  1.4  =  570  cu.yd.  per  24  hours. 

Longridge  suggests  1.5  cu.yd.  per 
cubic  foot  of  water.  This  gives  612 
X  1.5  =  918  cu.yd.  The  discrepancy 
may  partly  be  due  to  defining  the 
miners  inch.  So  far  as  we  are  con¬ 
cerned,  this  divergence  of  data  is  of 
small  moment ;  the  final  calculations 
show  that  the  method  is  too  costly. 
For  estimating  the  cost  the  average  of 
the  two  figures  will  be  used: 


7-44  cu.yd. 


Table  II  gives  the  estimated  ex¬ 
penses  based  on  one  day’s  operation. 
This  estimate  does  not  include  taxes, 
maintenance,  interest,  or  amortization 
of  the  investment.  The  cost  is  too 
high  with  only  the  operating  expenses 
without  at  this  time  adding  these 
others. 

The  duty  of  the  water  could  be 
raised  somewhat  by  using  all  three 
giants  for  excavating  gravel.  A  drag 
line  would  then  be  needed  for  stacking 
tailings.  Because  of  the  elevator  all 
three  giants  could  not  operate  con¬ 
tinuously.  The  cost  per  yard  would 
be  but  slightly  reduced. 

Scrapers  in  some  form  have  success¬ 
fully  operated  for  years  in  handling 


-  I.oiigridgc.  O.  C..  Hydraulic  Mining,  i*. 
22s.  tThe  Milling  Journal.  London.  1910) 
’  Purington.  C.  W..  Methods  and  Costs 
of  iJravei  and  Plai’er  Mining  in  Alaska, 
p.  139,  U.  S.  Geol.  Sur.  BnU  263.  1905.  A 
table  gives  the  duty  at  various  properties 
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dirt,  gravel,  tailings  and  sand.  In  re¬ 
cent  years  they  have  been  applied  to 
alluvial  mining  operations.* 

Among  the  serious  drawbacks  of 
using  this  type  of  excavator  may  be 
mentioned  the  interference  of  boulders, 
inability  in  many  eases  to  dig  bed 
rock,  leaving  islands  of  gravel  where 
operations  are  under  water,  and  loss 
of  values  from  the  scraper  when  op¬ 
erating  under  water.  On  the  other 
hand,  the  initial  investment  is  rela¬ 
tively  low  as  compared  to  dredging 
and  most  types  of  hydraulicking,  the 
unit  is  usually  very  mobile,  and  the 
excavating  cost  per  yard  is  low.® 

The  choice  of  equipment,  that  is, 
power  drag  scraper  or  slack-line  cable 
way,  must  be  based  on  the  characteris¬ 
tics  of  the  property  and  upon  what  is 
expected  of  the  excavator.  Each  has 
its  application.  In  some  eases  little 
choice  between  them  may  be  apparent. 
As  the  manufacturers,  at  present,  have 
had  limited  contact  with  placer  opera¬ 
tions,  their  judgment  in  all  instances 
may  not  be  best. 

After  considering  available  data, 
(size  of  boulders,  type  of  bed  rock, 
depth  of  gravel)  the  power  drag 
scraper  was  decided  upon.  Only  cost 
data  will  be  determined  for  this  type 
of  equipment.  Two  such  units  are 
necessary :  one  for  digging  virgin 
ground,  the  other  for  disposing  of  the 
tailings.  In  addition,  a  tractor  with  a 
Crescent  hydraulic  scraper  wdll  be 
used  for  disposing  of  oversize  at  the 
headbox.  A  grizzly  or  trommel  at  the 
headbox  will  eliminate  the  oversize. 
Kemoval  of  large  material  at  this 
point  makes  possible  the  saving  of 
smaller  gold  particles;  the  velocity  of 
the  \vater  may  be  reduced;  the  volume 
of  water  required  is  not  so  large;  and 
sluice  box  maintenance  is  less.  The 
digging  and  stacking  units  will  each 
be  of  the  same  size. 

W ater  for  Sluicing.  The  most  prac¬ 
tical  method  of  getting  water  to  the 
sluice  is  by  means  of  a  pipe.  The 
pipe  will  take  water  from  up  stream 
and  convey  it  under  sufficient  head  to 
enter  the  sluice.  In  addition,  water 
under  pressure  from  a  pumping  unit 
is  necessary  for  disintegrating  the 
gravel  at  the  trommel. 

Drainage  From  Tail  End  of  Sluice. 
Two  alternatives  present  themselves  as 
suggested  in  the  discussion  of  hy¬ 
draulicking  :  a  drainage  ditch,  or 
pumping  unit.  Economically,  and  so 
far  as  can  be  determined  from  an  op¬ 
erating  standimint,  the  choice  is  in 
favor  of  a  ditch.  Because  of  high  fuel 
costs  pumping  would  be  too  expensive. 
Also,  an  unforeseen  flow  of  water 
would  handicap,  if  not  stop  opera- 

*  (Jardner  and  .Ia<‘ksoii.  I'Jacer  Mining  in 
the  Wostern  United  States.  Part  p  IS 
U.  S.  Bur.  of  Min.  I.  C.  6788  (1935). 

‘A  recent  communication  from  Mr.  Storch 
states  that  a  number  of  dra;;  scraper.s  are 
successfully  operating  in  Alaska.  In  some 
cases  bulldozers  remove  moss  and  overbur¬ 
den  and  stack  gravel  near  the  sluice  where 
it  is  then  handled  by  drag  scrapers. 


tions,  if  pumping  were  relied  upon. 
In  the  construction  of  the  drain, 
values  could  be  recovered  which  would 
materially  help  defray  its  cost.  Such 
a  possibility,  however,  is  not  given 
consideration  in  determining  the  cost 
of  the  drain. 


Capacity  of  Drainage  Ditch.  The 
average  depth  to  be  excavated  is  18.5 
ft.  The  average  depth  of  water  will 
be  taken  at  3  ft.  That  is,  at  the  head 
end  the  drain  will  be  dug  3  ft.  into 
bed  rock.  Depth  at  head  end  =  18.5 
-f-  3  =  21.5.  ft.  Average  depth  = 
21.5  X  i  =  10.75  ft. 

If  a  grade  of  0.15  per  cent  be  as¬ 
sumed  for  the  ditch,  its  length  is: 


100  X  21.5 
0.757  —  0.15 


=  3300  ft. 


The  ditch  will  be  trapezoidal  in  sec¬ 
tion.  The  slope  of  the  sides  is  1 :1 
and  the  bottom  5  ft.  wide.  The  amount 
of  water  carried  is  found  from  q  — 
av,  where 

V  =  cVr.s  (Chezy’s  formula) 

(■  =  a  con.'tant  derived  by  Kutter’s 
formula 

r  =  liydraulic  radius  =  a/ p  =  24/13.5 
=  1.75 

.s  =  gradient  =  0.15  per  cent  = 
0.0015. 

Taking  n  in  Kutter’s  formula  as 
0.035  (canals  in  bad  condition) 

1.811  0.00281 

- h  41.65  H - 

0.035  0.0015 

c  == - =  44.3 

0.035  0.00281 

1  +  — —  (41.65  -f - -) 

\/1.75  0.0015 

r  =  44.3  \/1.75  X  0.0015  =  2.29  ft. 
per  sec. 

q  =  2.29  X  24  =  55  cu.ft.  per  see. 

The  capacity  of  the  drain  is  con¬ 
siderably  greater  than  required  to 
liandle  the  water  from  the  sluice  (20.5 
cu.ft.  per  sec.).  However,  it  will  be 
retained  as  there  will  be  an  uncertain 
amount  of  bed  rock  drainage  and  sea¬ 
sonal  runoff. 


Gravel  to  be  E.reavated.  Volume 
equals 

lOJo  xJ-S 
27  2 

16,100  cu.yd. 

The  drain  may  be  dug  with  one  drag 
line  and  the  tractor. 

Selection  of  Equipment.  In  order 
that  the  proper  size  and  number  of 
drag  scrapers  may  be  selected,  the 
amount  of  gravel  to  be  handled  per 
day  must  be  decided  upon.  The  aver¬ 
age  available  water  supply  has  been 
taken  at  20.5  cu.ft.  per  sec.  Selecting 
a  sluice  box  ft.  wide,  3  ft.  deep, 
depth  of  water  0.75  ft.,  and  a  grade  of 
6  in.  per  12  ft.,  the  velocity  of  the 


water  through  the  sluice  may  be  found, 
and  thus  the  quantity. 


«  =  5.5  X  0.75  =  4.13  sq.ft, 
p  =  2  X  0.75  -f  5.5  =  7  ft. 
r  =  4.13/7  =  0.59 

1.811  0.00281 

- 1-  41.65  H - 

0.035  0.0416 


c 


V 


=  32.2 


1  + 


0.035  / 
-=(  41.65 
\/0.59\ 


0.00281  \ 
0.0416/ 


=  32.2  \/0.59  X  0.0416  =  5.06  ft. 


per  sec. 

q  =  5.06  X  4.13  =  20.7  cu.ft.  per  sec. 


A  grizzly  or  trommel  will  be  used  to 
discard  material  4  in.  and  larger. 

To  convey  the  water  to  the  sluice 
one  of  two  methods  may  be  used  de¬ 
pending  on  whether  the  sluice  line  is 
on  bed  rock  or  on  top  of  the  gravel. 
In  the  former  case  a  considerable 
amount  of  large  diameter  pipe  is 
necessary;  whereas  the  latter  method 
takes  less  pipe  of  a  smaller  diameter 
with  a  ditch  cut  to  bed  rock  for  the 
sluice. 

If  the  tail  box  be  assumed  to  be 
1^  ft.  above  ground  level,  the  height 
of  the  head  box  above  the  ground  for 
a  sluice  length  of  190  ft.  is: 


190  X  0.5 
12 


1.5  =  9.4  ft. 


With  a  ground  surface  gradient  of 
0.75  per  cent,  the  pipe  must  extend  up 
stream,  100  X  9.5.  0.757  =  1240  ft., 

to  obtain  an  elevation  equal  to  the 
head  box.  With  500  ft.  added  to  ob¬ 
tain  extra  head  for  overcoming  fric¬ 
tion,  this  head  is  500  X  0.757  per  cent 
=  3.8  ft. 

To  convey  the  water  from  the  main 
pipe  to  the  sluice  will  require  about 
900  ft.  of  feeder  pipe  at  approxi- 
matelv  right  angles  to  the  main  line. 
Totafpipe  =  900  -f  1240  -f  500  = 
2640  ft. 

The  diameter  of  the  pipe  to  carry 
20.5  cu.ft.  per  sec.  under  a  head  of 
3.8  ft.  is 


d  =  0.479 


0.479 


(- 


015  X  2640  X  20.5'^ 


3.8 


=  2.56  ft. 

=  2.56  X  12  = 
30-in.  nipe. 


30.8 


l.5-^l/5 


Use 


Therefore,  there  is  required  2640  ft. 
of  30-in.  pipe.  After  the  first  cut,  the 
sluice  will  be  on  bed  rock.  Recalculat¬ 
ing  with  the  sluice  supports  on  bed 
rock  and  a  head  of  3  ft.  at  the  pipe 
intake  (a  small  earth  dam  is  con¬ 
structed),  and  assuming  a  main  pipe 
length  of  800  ft.,  one  finds  the  net 
head  on  the  head  box  will  be  3  -f“  8(K) 
X  0.757/100  +  17.5  —  9.4  =  17.1  or 
17  ft.  Length  of  pipe  =  900  -f  800 
=  1700  ft.  The  diameter  is  found  to 


.^44 
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be  21  in.  Use  a  22-in.  pipe.  The  loss  From  Table  III®  a  3-cu.yd.  diesel-  The  capacity  will  be  taken  at  3500 
of  head  for  bends  is  small  so  it  will  powered  heavy-duty  scraper  will  be  cu.yd.  per  day  while  working.  Al- 
be  ignored.  tried.  Table  IV  gives  further  informa-  lowing  six  to  seven  days  per  month 

tion®.  for  moving  equipment,  the  total  yard- 

Cost  of  Two  Arrangements.  The  The  average  length  of  haul  is  taken  age  handled  per  month  is  24  X  3500 
weight  of  2640  ft.  of  No.  14,  30-in.  at  two-thirds  of  the  span.  With  the  =  84,000  cu.yd.  The  daily  average 

pipe  at  29  lb.  is  38.3  tons.  Its  cost  3-cu.yd.  scraper  and  a  300-ft.  span,  with  a  30  day  month  is  84,000  -h  30  = 

at  $2.03  per  foot,  F.O.B.  Seattle  is  the  average  haul  is  2/3  X  300  =  2800  cu.yd. 

$5369.  200  ft.  From  Table  IV,  the  capacity 

The  weight  of  1700  ft.  of  No.  16,  is  found  to  be  127  cu.yd.  per  hour.  Additional  Equipment.  An  addi- 
22-in.  pipe  at  17.7  lb.  is  15.0  tons.  Assuming  that  under  operating  condi-  tional  3-cu.yd  heavy-duty  scraper 

Its  cost  at  $1.12  per  foot,  F.O.B.  tions  two-thirds  of  this  is  actually  will  be  necessary  to  stack  the  tailing 

Seattle  is  $1904.  handled,  2/3  X  127  =  85  yd.  per  from  the  sluice.  The  sluice  line  will 

The  freight  rate  from  Seattle  to  hour.  On  the  assumption  that  22  hr.  he  made  up  of  19  12-ft.  telescoping 

Fairbanks  is  $1.50  per  hundred  plus  per  day  is  worked,  the  total  ground  boxes,  5^  ft.  wide  and  3  ft.  deep.  This 

$1.50  per  ton  wharf  charges  (mini-  handled  becomes,  22  X  85  =  1870  yds.  gives  approximately  190  ft.  of  sluice, 

mum  charge).  Freight  by  truck  from  This  is  considerably  less  than  the  3500  The  sluice  will  be  mounted  on  skids, 

Fairbanks  to  the  property  is  about  decided  upon.  Reducing  the  span  to  so  that  it  may  be  readily  moved. 

2  cents  per  pound  for  pipe.  150  ft.,  thus  getting  an  average  haul  At  the  head  box  a  grizzly  will  re- 

Toble  III.  Specifications  of  Heavy-Duty  Power  Table  IV.  Handling  Capacity  of  Power  Drag 

Drag  Scrapers  Scrapers 


Hourly  Capacity 

Appro-V. 

Estimated  Hourly  Capacity 

of  Different 

Kind  of 

iilize  Bucket, 

Span,  at  100-ft,  Average 

Shipping 

Average  Length 

Size 

Scrapers,  Cu. 

Yd. 

I’ower 

HI*.  Cu.Yd. 

Ft.  Haul,  Cu.Yd. 

Weight,  Lb. 

of  Haul,  Ft. 

1% 

2 

2% 

3 

4 

I  Hesel 

102  2l<i 

300  200 

30,000 

100 

120 

160 

200 

240 

320 

Idesel 

130  3 

300  240 

32,200 

200 

63 

84 

105 

127 

168 

300 

42 

56 

70 

84 

112 

400 

32 

43 

53 

63 

86 

First  Case 

of  100 

ft.,  the  capacity  becomes  2/3 

move  the 

plus  4-in.  material. 

This 

$31.50  X  38.3  =  $1206  to  Fairbanks  X  240  =  160  yd.  per  hour.  The  total  will  be  stacked  by  a  45-hp.  diesel 


$40.00  X  38.3  =  $1532  to  property 
Total  $2738  (minimum) 

$2738  -f  $5369  =  $8107 

Second  Case 

$31.50  X  15.0  =  $  473  to  Fairbanks 

$40.00  X  15.0  =  $  600  to  property 

Total  $1073  (minimum) 

$1073  +  $1904  =  $2977 
Difference  =  $8107  —  $2977  =  $5130 
To  place  the  sluice  line  on  bed  rock 
a  cut  connecting  with  the  drainage 
ditch  250  ft.  long,  4  ft.  wide  at  the 
bottom  with  a  1:1  side  slope  will  be 
necessary.  Ground  to  be  excavated  is 
250  (  2  X  17.5  -f-  4)  4-  4 

-  X - X  17.5 

27  2 

=  3500  cu.yd. 

As  shown  later,  the  excavating  cost 
is  about  7  cents  per  vard.  3500  X 
0.07  =  $245. 

The  second  solution  is  much  more 
economical  than  the  first.  Future 
maintenance  charges  will  also  be  less 
as  there  is  less  pipe  to  look  after. 

Daily  Yardage  to  be  Handled.  De¬ 
cision  having  been  made  upon  20.5 
cu.ft.  per  sec.  of  water  to  pass  through 
the  sluice,  the  next  step  is  to  deter¬ 
mine  how  much  gravel  this  amount  of 
water  will  wash.  It  is  estimated  that 
about  30  per  cent  of  the  material  will 
be  discarded  off  the  grizzly  at  the  head 
box.  One  cubic  foot  of  water  per 
minute  will  wash  1.5  to  3  cu.yd.  of 
gravel  per  24  hours®.  If  it  be  assumed 
for  the  present  case  that  2  cu.yd.  are 
handled,  the  total  per  24  hr.  is  20.5 
X  60  X  2  =  2460  yd.  And  2460  ^ 
70  per  cent  =  3514  or  3500  cu.yd.  to 
be  handled  by  the  drag  scraper. 

*  Young.  G.  J.,  Elements  of  Mining,  p. 
4;i4.  3d  Edition.  McGraw-Hill  Book  Co., 
Inc..  New  York. 

*  Sauerman  Bros.,  Inc.,  Cat.  No.  17.  Chi¬ 
cago,  Ill.  (1935). 


equals  160  X  22  =  3520  or  3500 
cu.yd.  per  day. 

The  important  difference  between 
these  two  set-ups,  aside  from  the  yard¬ 
age  handled,  is  the  frequency  with 
which  the  equipment  must  be  moved. 

With  the  150-ft.  span  there  is  avail¬ 
able 

TT  X  150-  X  18.5 

-  =  24,200  cu.yd. 

2  X  27 

One-quarter  of  this  amount  must  be 
deducted  to  allow  for  overlapping 
because  of  the  semi-circular  cuts.  Thus 

24,200  —  24,200/4 

-  =  5.2  days  per  set- 

3500 

up  with  the  300-ft.  span. 

TT  X  3002  X  18.5 

-  =  96,800  cu.  yd. 

2  X  27 

96,800  —  96,800/4 

-  =  38.9  davs 

1870 

The  150-ft.  span  will  be  used.  In 
the  final  analysis,  the  best  operating 
span  will  have  to  be  found  by  trial 
and  error  in  the  field.  The  150-ft. 
span  will  give  a  high  hourly  capacity 
and  provide  a  more  constant  feed  to 
the  sluice.  This  will  necessitate  mov¬ 
ing  part  of  the  equipment  every  five 
or  six  days.  By  leaving  the  power  unit 
stationary,  moving  the  sluice  into  a 
new  position  and  extending  the  pipe 
to  the  new  face,  one  can  carry  on  the 
operations  with  a  minimum  of  lost 
time  and  equipment  moved.  In  this 
w-ay  a  radial  span  of  about  300  ft.  can 
be  worked  before  the  entire  set-up 
must  be  moved. 


Caterpillar  tractor  equipi>ed  with  a 
2|-cu.yd.  Crescent  hydraulic  scraper. 
The  capacity  of  this  unit  is  about  4000 
cu.yd.  per  day  on  a  200-ft.  haul 
(round  trip).  It  should  easily  handle 
the  discard  and  be  available  for  other 
short  hauling  service. 

To  aid  in  disintegrating  the  gravel 
and  to  wash  off  the  boulders,  water 
under  pressure  will  be  supplied  at  the 
grizzly.  The  number  of  jets  and  their 
diameter  will  have  to  be  found  exj>eri- 
mentally.  It  is  -  assumed  that  10  per 
cent  of  the  total  sluicing  water  would 
suffice,  and  that  a  pressure  equivalent 
to  a  50-ft.  head  be  satisfactory.  A 
6-in.  single-stage  pump  will  handle  10 
per  cent  of  20.5  cu.ft.  per  sec.  under 
a  50-ft.  head.  This  amounts  to  920 
gpm.  The  horsepower  to  operate  the 
pump  is  (pump  efficiency  70  per 
cent), 

920  X  8.33  X  50 

-  =  16.6 

•  33,000  X  0.70 

A  cheap  and  economical  unit  for  oper¬ 
ating  the  pump  is  a  Ford  V-8  motor 
Avith  power  take-off.  Its  continuous  rat¬ 
ing  is  several  times  that  required.  In 
case  more  water  must  be  supplied,  thL< 
motor  would  handle  twice  the  capacity 
estimated  above. 

A  truck  for  hauling  fuel  oil,  gaso¬ 
line  and  supplies  will  be  necessary. 

Four  storage  tanks  (10,080  gal. 
total  capacity)  will  be  sufficient  for 
the  diesel  engines.  As  estimated  later, 
the  consumption  of  the  two  drag  lines 
and  the  tractor  will  be  486  gal.  per 
day.  With  this  storage  capacity,  21 
days’  supply  is  available.  This  will 
also  permit  continuance  of  operations 
for  two  weeks  after  bad  weather  has 
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$2174,  the  total  cost  of  transportation  is 
$2491  +  $2174  or  $4065. 

Estimated  total  cost  of  eciuipinent 
and  buildings  laid  down  at  the  prop¬ 
erty  is  as  follows :  Equipment  and 
l)uildings,  $43,935  $4665  equals 

$48,600.  General  expense,  121  per 
cent  of  the  foregoing,  is  $6,100,  mak¬ 
ing  the  total  $54,700.  The  emergency 
fund,  10  per  cent  of  the  foregoing,  is 
$5,470,  and  the  total,  including  this,  is 
$6(;,170. 

Iii-stallation  Cost.  To  estimate  the 
eost  of  installing  the  e(pui)ment  is  ex¬ 
tremely  diflieult.  Some  eonq)anies 
recommend  using  11  i)er  cent  of  the 
factory  eost  of  the  equipment;  others 
use  2  to  4  cents  per  pound  of  ecpiip- 
ment  handled.  Because  of  the  locality 
4  cents  will  be  used. 

Using  11  per  cent  of  the  total 
equipment  cost,  excluding  truck,  trac¬ 
tor,  drill,  tools,  boarding  house  and 
equipment,  and  transportation,  one 
gets:  11  per  cent  X  $43,700  =  $4820. 
If  the  other  factor  be  taken,  we  get 
115,400  11).  X  4  emits  =  $4616.  The 
.$4820  will  be  used. 

Calculation  of  the  cost  of  dead 
work,  such  as  the  construction  of 
drains  and  the  like,  is  pre.sented  in 
Table  VII,  The  total  amount  recpiired 
for  it  ($2315)  added  to  the  co.st  of  in¬ 
stalling  the  equipment  (.$4820)  makes 
the  total  installation  cost  .$7135. 

Table  VIII  gives  the  calculation  of 
the  co.st  of  labor,  fuel,  and  supi)lies 
entering  into  development  drilling. 
The  cost  of  labor  is  .$83  jier  24  hr.  and 
that  of  fuel  and  supplies  is  .$32.10  per 
day. 

If  di'ill  maintenance  be  taken  at  3 
))er  cent  of  investment,  we  have  0.0.3 
X  .$4000  =  $120,  based  on  6  months 
operation.  The  daily  charge  will  be 
.$120/180  or  .$0.<)7.  This  will  bring 
the  total  dailv  operating  cost  to  .$83.00 
-f  .$:{2  10  4-  $0.67  or  $115.77.  This  is 
ecpiivalent  to  a  cost  exc(*eding  $3.00 
])er  foot  drilled.  The  average  cost  for 
this  district  is  about  .$2.00  per  foot. 
On  the  basis  of  35,000  yards  blocked 
out  per  day,  the  cost  ])er  vaial  will  be 
$115.77/35*000,  or  .$0.00.33* 

The  total  ground  to  be  blocked  out 
is  4,.500,000  cu.yd.  There  is  an  addi¬ 
tional  1,125,(M)0  cu.yd.  which  warrants 
drilling.  This  gives  a  total  of  5,635,- 
000  cu.yd.  The  total  drilling  «*ost  will 
therefore  be  .$0,003.3  X  5,t)2.5,000  or 
$18,600. 

Figures  derived  thus  far  are  com¬ 
piled  in  Table  IX  to  give  the  total 
initial  investment,  amounting  to  .$85.- 
!)05. 

Table  IX.  Total  Initial  Investment 

K(|iii|>in(>nr  and  l)tiildiiiK..< .  $4:!, !);{.*» 

Transi)()rlati()ii,  Seatth*  to  Fair 

ItaiiKa  .  2,401 

TraiiMportation,  Faitl)anks  to  i>ro- 

perty  .  2,174 

tJeneral  expense  charge .  U,100 

Emergency  fund  .  .T,470 

Installati'nn  .  4,820 

l»ea(l  work  .  2,21.'» 

Developinent  (drilling  i  .  18,()0tt 

Total  .  $85,90."i 

{Continued  on  page  S.59) 


Pieces  over  8  tou-5  and  less  than  10 
tons  $4.00  per  ton.  The  freight  rate, 
Fairbanks  to  property,  is  1  to  2c.  per 
pound,  depending  on  bulk  and  .size  of 
shipment.  The  estimated  cost  of 
freight  transportation  from  Seattle  to 
Fairbanks  is  given  in  Table  VI. 

For  calculating  the  cost  of  freight 
tijinsport  from  Fairbjinks  to  the  prop¬ 
erty,  the  average  rate  is  taken  at  1^ 
cents  per  pouml.  The  total  weight  ex¬ 
cluding  truck  is  144.t)60  lb.  And  in¬ 
asmuch  as  144,t>t)0  X  11  cents  equals 


closed  the  road  for  trucking  purpose.'. 
One  additional  60-bbl.  tank  is  neces¬ 
sary  to  provide  gasoline  storage. 

Costs  when  using  pow'er  drag- 
scrapers  are  now  to  be  estimated.  Cost 
of  equipment,  f.o.b  Seattle,  is  given 
in  Table  V. 

For  estimating  the  cost  of  transpor¬ 
tation,  the  following  factors  are  used : 
Freight  rate,  Seattle  to  Fairbanks,  is 
$1.50  per  100  lb.  "Wharf  charges  are 
$1.50  per  ton.  Pieces  over  6  tons  and 
less  than  8  tons  cost  $2.50  per  ton. 


Table  V.  Estimated  Cost  of  Equipment,  i.o.b.  Seattle 


2  i>-cu.yd.  drag  scrapers  -with  power  units,  scrapers,  blocks 

1  Caterpillar  diesel  UL>  0  tractor  (wide  gage  track* . 

1  Model  BB  Ford  truck  (heavy  duty  tires) . 

Sluice  and  hopper . 

1700  ft.  22-in.,  10  gauge  steel  slip-joint  water  pipe  at  $1.1 

Elbows,  tees,  valves  . 

.■>  S-torage  tanks,  00  bbl.  capacity,  72  by  144  in . 

1  2t4-cu.yd.  Crescent  hydraulic  scraper . 

1  0-in.  .single-stage  pump . 

1  Ford  V-8  motor  with  power  take-off . 

1  Keystone  drill,  model  Xo.  71,  with  tends . 

Boarding  house  equipment . 

Total  . 

Plus  3%  of  total  for  tools . 

Buildings  (constructed  on  property  t . 

Total  . 


Table  VI.  Cost  of  Freight,  Seattle  to  Fairbanks. 

Shipping  Wharf  Over  Weight 

Equipment  Weight,  Lb.  Charges  Charges 

2  drag  scrapers,  conudete . •  04,400  $:14.00  .... 

1  tractor  .  1.5, .500  8.00  $20.00 

1  Ford  truck* .  3,850  2.00  . 

Pipe,  fittings,  etc.' .  34,000  18.00  . 

5  storage  tanks .  12,150  9.00  . 

1  Crescent  scraper .  1,750  1.05  . 

1  Ford  V-8  motor .  000  1.05  . 

1  O-in.  pump .  2,500  1.05  . 

1  Keystone  drill  .  .  14,000  7  5o  17  5o 

Total  .  148,810  .  . 


Total 

Charges 

$10.50 


*  Penalty  attached  because  rate  is  based  on  measur'-ment, 
It  is  not  considered  as  mining  equipment. 

*  Freight  on  tools  not  included. 


Table  VII.  Cost  of  Dead  Work  Per  Day 


Labor 

■i  wiuchuien  . .  .  . . 

3  tractor  operators  . 

3  roustabouts  . 

1  engineer  in  charge . . 

1  cook  and  helper . 

Total  . 

Fuel  and  supplies. 

Diesel  fuel  oil  for  one  power  scraper. 
Lubricating  oil  for  one  power  scraper 

Fuel  oil  for  tractor . . . 

Lubricating  oil  for  tractor . 

Food  and  fuel  for  11  men . 


Total  . . . 

Total  daily  charge  =  $99.20  -(-  $88.55  =  $187.75 
Gravel  handled  per  day  equals  2800  cu.yd. 

Cost  per  cu.yd.  =  .$187.75/2800  =  $0,067 
Materials  from  drain  excavation  equals  16,100  cu.vd 
Cost  of  drain  =  16.100  x  .$0,067  —  $1080 
Material  from  initial  sluice  set-up  equals  3500  cu.vd. 

Cost  of  set-up  =  3500  x  $0,067  =  $235 

For  constructing  the  small  earth  dam  at  the  pipe  intake  $looo  will  be 
Total  dead  work  =  $1000  -|-  $1080  -f  $2.35  ~  $2315 
Total  installation  cost  =  $4820  +  $2315  —  $71.35 


Table  VIII.  Cost  of  Development  (Drilling) 
Per  24  hours. 

Labor. 

3  drillers  at  $8.50  per  day . 

3  panners  at  $7.25  per  day . 

3  helpers  at  $6.25  per  day . 

1  cook  at  $7.00  per  day . 

1  engineer  in  charge  at  $10.00 . 

Total  . 

Fuel  and  supplies. 

Gasoline.  30  gal.  per  day  at  32  cents  per  gal . 

Lubricating  oil  . 

Food  and  fuel  for  11  men  at  $2.00  per  day . 

Total  . 
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On  Centering  Hoists 

Charles  Labbe 

Goldfield,  Xev. 


WITH  THE  KEOPENIXH  of 
mines  where  most  of  the 
surface  equipment  has  been 
removed,  it  is  often  necessary  to  in¬ 
stall  a  hoist  at  or  near  the  place  where 
one  formerly  stood.  Old  foundations 
can  be  used  to  a  certain  extent,  al¬ 
though  the  new  hoist  seldom  fits  the 
older  anchor  bolts.  The  best  proce¬ 
dure  in  this  ease  is  to  cut  off  the  old 
anchor  bolts  and  make  use  of  the  con¬ 
crete  block.  If  a  new  hoist  is  to  be  set 
on  an  already  made  concrete  founda¬ 
tion,  after  Ix'ing  lined  into  position, 
holes  for  the  new  anchor  holts  are 
traced  and  drilled  and  later,  when  in 
place,  the  base  is  groute<l  with  cement 
mortar. 

As  many  years  have  often  elapsed 
since  the  mine  shaft  was  used,  and  the 
headframe  may  have  settled  out  of 
place,  the  lining  up  for  the  hoist  may 
he  necessary. 

The  first  point  to  obtain  is  the 
center  of  the  mine  shaft.  Four  to  five 
feet  above  the  collar  set  of  the  shaft,  a 
plumb  bob  is  suspended  from  a  tem¬ 
porary  bracket  down  to  20  ft.  or  more 
to  ascertain  the  center  from  sets  of 
timbers  which  most  likely  have  kept 
their  original  position,  and  this  can  he 
found  by  hanging  a  line  or  lining  up 
from  at  least  two  corners. 

After  the  center  of  the  shaft  is  de¬ 
termined,  a  mark  is  made  at  the  middle 
of  each  set  as  a  side  projection  of  the 
center  line  C  (Fig.  1),  to  give  the 
points  A  and  B,  and  over  these  two 
j)oints  short  plumb  lines  are  sus¬ 
pended. 

Sighting  through  AB  will  give  the 
location  of  the  center  of  the  hoist’s 
drum;  so  a  taut  line  is  stretched  from 
A  through  CB  to  1)  back  of  the  hoist. 

A  mark  is  made  on  both  sides  of  the 
hoist’s  drum  at  the  middle  outward 
point  between  the  flanges.  A  double 
plumb  line  is  set  straddling  the  drum, 
hanging  from  each  mark;  it  is  easy  to 
move  the  hoist  until  both  plumb  lines 
on  the  drum  coincide  ^v^th  the  line 
ABI).  Care  must  be  taken  that  the 
hoist  is  level  at  the  final  setting  over 
the  line  AI). 

For  a  shaft  with  two  or  more  work¬ 
ing  compartments,  the  center  of  each 
comi)artment  is  determined  and  a 
plumb  line  is  suspended  about  5  ft. 
above  the  collar  set.  The  same  line 
A  BCD  can  be  set  single  or  with  a  par¬ 
allel  duplicate  line  at  the  next  shaft 
compartment;  also,  a  wire  can  be 
strung  over  the  shafts,  touching  the 
plumb  lines  at  C  and  C'  and  exact 
tape  line  measurements  taken  from  it 
to  the  center  of  the  hoist  drum's  shaft 


Double-drum  hoists  having  the  same 
distance  between  the  middle  of  the 
drums  as  the  distance  between  the 
compartments’  centers,  the  set-up  of 
the  line  ACBD  (Fig.  1)  with  also 
A'C'B'D'  parallel,  is  the  most  practi¬ 
cal.  Transit  lining  in  this  case  is  easily 


o  0  o' 


ubtained;  also  the  paralleling  of  the 
hoist  drum  center  line  with  CC/  but 
for  practical  purposes  the  lines  must 
be  positively  established. 

Where  in  the  constniction  of  large 
double-drum  hoists  it  was  necessary  to 
make  the  drums  different  than  the 
mine  shaft  size,  and  where  also  a  large 
bearing,  driving  gear,  or  clutch  occu¬ 
pies  much  space  between  the  two 
drums,  it  is  obvious  that  the  lines  from 
the  centers  of  shaft  compartments  to 
the  middle  of  the  drums  cannot  be 
parallel.  The  same  ACBD  lines  can  be 
established  and  half  of  the  distance 
between  the  two  shaft  compartments 
and  the  middle  of  the  drums  set  off  on 
one  side.  Fig.  2. 

In  setting  this  type  of  hoist  with  a 
transit,  the  instrument  is  placed  over 
the  center  of  one  shaft  compartment, 
sighted  at  the  plumb  line  over  the  next 
compartment,  and  turned  90  deg.  to 
the  mark  on  the  drum  (CC  being  the 
distance  evenly  divided  on  the  drum), 
in  addition  to  the  mark  at  the  middle 
of  each  drum.  An  angle  sight  to  the 
mark  on  the  middle  of  the  drum  may 
not  prove  as  accurate,  on  account  of 
the  possible  roughness  of  the  drum’s 
surface. 

For  the  location  of  the  foundation 
lines  for  this  hoist:  First,  a  wire  is 
stretched  above  the  work  and  is  not  to 
be  disturbed.  This  line,  being  the 
center  line  of  the  shaft  of  the  hoist 
drums,  is  made  parallel  to  CC'.  At 
any  time  one  or  two  plumb  lines  low¬ 
ered  from  this  wire  will  give  the  loca 
tion  of  that  center  lijie  for  the  tem¬ 


plet.  Next  the  lines  ACBD  and 
A'C'B'D'  are  established.  Any  line  of 
foundation  bolts  can  now  be  laid  out 
parallel  to,  between,  or  near  these  two 
I'nes.  Since  the  center  line  of  the  shaft 
axis  has  been  established,  it  should  also 
be  used  in  cheeking  up  the  correct  lo¬ 
cation  of  foundation  bolts. 

In  the  final  setting  of  the  hoist  over 
the  foundation,  it  should  be  leveled 
first  by  means  of  pieces  of  iron  (not 
wedges)  over  which  the  base  can  he 
slightly  shifted  for  correct  line-up  and 
be  fairly  tight  on  the  shimms  before 
grouting,  as  during  construction  work 
there  is  always  some  chance  of  acci¬ 
dental  displacement. 

This  last  operation  is  done  by  run¬ 
ning  into  the  sheave  groove  a  rope  the 
size  of  the  cable  to  be  used.  At  one 
end  is  fastened  a  plumb  line,  which 
must  come  freely  over  the  center  of 
the  mine  shaft.  To  obtain  this  exact 
location,  it  may  be  necessary  to  move 
slightly  the  timbers  supporting  the 
bearing  boxes.  Keep  in  mind  that 
while  this  is  accomplished,  the  rest  of 
the  sheave  must  line  up  with  the 
middle  of  the  cable  drum.  This  is  done 
by  using  the  point  of  the  sheave  over 
the  center  of  the  mine  shaft  as  a  fixed 
center,  and  the  rest  of  the  sheave, 
shaft,  and  boxes  moved  so  as  to  come 
into  line  with  the  middle  of  the  hoist 
drum. 

▼  ▼  ▼ 

Three  Deep  Boreholes 
on  the  Rand 

The  New  Witwatersrand  Gold 
Exploration  Company,  Ltd.,  act¬ 
ing  with  New  Central  Witwaters- 
raud  Areas,  Ltd.,  is  boring  to  intersect 
the  Main  Reef  Series  on  its  farm 
Gerhardminnebron  No.  4,  in  Potehef- 
stroom  district,  writes  Harold  S.  Har- 
ger  from  Johannesburg.  The  hole 
has  reached  a  depth  of  8,102  ft.  A 
Sullivan  diesel-driven  drill  on  a  Cater¬ 
pillar  tractor  frame  had  performed 
this  remarkable  feat  with  a  deflection 
of  only  deg.  when  drilling  tempo¬ 
rarily  ceased.  Another  Sullivan  drill  is 
to  be  installed  to  deepen  this  hole  to 
any  required  depth  not  exceeding  12,- 
000  ft.  It  is  hoped  to  intersect  the 
Main  Reef  Series  somewhere  about 
8,500  to  9,000  ft.  vertical  depth. 

Another  deep  borehole  is  being  put 
down  on  the  East  Rand,  near  Boks- 
burg.  This  hole  is  being  bored  under 
contract  for  the  Reef  Nigel  Explora¬ 
tion  G.  M.  Company,  and  the  Anglo- 
Transvaal  Consolidated  Investment 
Company,  Ltd.  A  Sullivan  steam- 
power  drill  is  in  use  and  has  reached 
a  borehole  depth  of  7,408  ft.  The 
vertical  depth  is  about  6,660  ft.  This 
hole  has  intersected  the  Main  Reef, 
and  the  drill  has  ceased  work.  A 
third  hole,  put  down  by  the  Middle 
Witwatersrand,  Ltd.,  has  been  stopped 
on  a  farm  in  Potchefstroom  district, 
after  reaching  7.015  ft.  depth. 
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This  Siphon  Self-Priming 

It  Will  Serve  Many  Plant  Purposes 


The  novel  siphon  described  in 
this  article  was  developed  by 
P.  A.  Eriedell,  1629  Telegraph 
Ave.,  Oakland,  Calif.,  for  the 
purpose  of  discharging  liquids  from  a 
tank  under  a  definite  head,  for  auto¬ 
matically  and  continuously  measuring 
liquids,  and  for  timing  the  operation 
of,  or  impulse  actuating,  various  other 
types  of  apparatus.  It  was  first 
applied  at  the  plant  of  the  Interna¬ 
tional  Smelting  Company  near  Tooele, 
Utah,  where  enlargement  of  the  flota¬ 
tion  mill  and  employment  of  addi¬ 
tional  meli  necessitated  larger  toilet 
facilities. 

This  was  accomplished  by  the  instal¬ 
lation  of  the  septic  tank  shown  in  Fig. 
1.  Briefly,  it  consists  of  two  chambers 
divided  by  a  baffle  wall,  the  sewage 
entering  the  primary  or  receiving 
chamber,  and  then  overflowing  into  the 
secondary  or  fermentation  chamber, 
where  it  is  maintained  until  filled 
within  a  few  inches  from  the  top  of 
the  wall  before  being  abruptly  dis¬ 
charged  into  a  gully  a  short  distance 
from  and  below  the  tank. 

The  main  problem  in  the  design  of 
this  septic  tank  was  to  provide  a  suit¬ 
able  apparatus  which  would  retain  the 
contents  in  the  second  chamber  for  the 
greatest  possible  length  of  time  to  per¬ 
mit  bacteriological  action  or  fermenta¬ 
tion,  while  not  permitting  the  level  to 
rise  above  the  baffle  wall,  and  to  dis¬ 
charge  the  contents  abruptly  just  be¬ 
fore  the  top  of  the  wall  was  reached. 
Emplo3’ment  of  equipment  with  mov¬ 
ing  parts,  especially  valves  subject  to 
corrosion,  sticking,  and  clogging,  was 
out  of  the  question,  and  abrupt,  rapid 
removal  of  the  secondary  chamber  con¬ 
tents  was  deemed  advisable  so  as  to 
remove  sediment  and  sludge. 

The  answer  to  the  problem  was 
found  in  the  automatic  siphon  with  a 
removable  siphon  head,  which  can  be 
lifted  out  through  a  manhole  by  means 
of  a  grab  or  hook.  Upon  its  installa¬ 
tion  several  tests  were  conducted  to 
determine  the  proper  discharge  level, 
trap  liquid  level,  and  other  operating 
data,  which  revealed  the  following: 
(1)  For  constant-di-scharge  level  and 
accuracy  of  measurements,  the  prime 
level  in  the  trap  must  be  constant  for 
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all  discharges,  and  (2)  the  mouth  of 
the  siphon  must  not  be  sealed  immedi- 
ateh’  after  discharge,  but  must  permit 
normalization  of  pressure  within  the 
siphon  during  stabilization  of  the  trap 
liquid.  In  this  case  absolute  constancy 
of  discharge  levels  was  unimportant, 
hut  the  highest  discharge  level  was  un¬ 
satisfactory  and  was  remedied  by 
cutting  a  V-shaped  vent  in  the  mouth 
of  the  siphon  to  leave  an  air  escape 
above  the  reject  liquid.  The  tank  dis¬ 
charged  its  contents  automatically  at 
about  ten-day  intervals. 

The  automatic  trap  primer  for  the 
siphon  was  developed  at  the  plant  of 
the  Combined  Metals  Reduction  Com¬ 
pany  at  Bauer,  Utah,  while  conduct¬ 
ing  experiments  in  connection  with  a 
brine-leaching  process.  In  this  process, 
following  reverberatory  heating  of  the 
pulp,  filtration  of  the  highest  order 
was  required  to  provide  a  crystal-clear 
filtrate,  wherefrom  chemical  compound 
of  high  degree  of  purity  could  be  ob¬ 
tained  by  precipitation,  crystallization, 
and  evaporation. 

The  specially  designed  filter  using 
Alundum  tubes  and  auxiliaries  illus¬ 
trated  in  Fig.  2  was  employed.  The 
pulp  Avas  delivered  to  the  filter  tank 
through  the  pulp  line  under  a  head  of 
about  30  ft.,  the  filtrate  passing 
through  the  filter  tube  from  the  out¬ 
side  to  inside,  and  being  drawn  off 
from  the  filtrate  receiver.  Cake  formed 
about  the  entire  outer  surface  of  the 
tube.  Problems  involved  in  this  ex¬ 
periment  were  (1)  to  determine  the 
most  efficient  cycle  of  operations,  (2) 
to  provide  effective  means  for  remov¬ 
ing  the  cake  from  the  tube  at  unknown 
and  undetermined  intervals,  (3)  to  de¬ 
termine  the  most  efficient  grain  size 
for  the  tube  in  order  to  provide  a  crys¬ 
tal-clear  filtrate  at  the  highest  rate, 
and  (4)  to  find  the  filtering  capacity 
of  the  tube  for  the  most  efficient  oper¬ 
ating  cycle. 

The  solution  of  these  problems  re¬ 
quired  an  apparatus  for  timing  the 
valve  in  the  pulp  delivery'  line,  and  a 


device  for  continuously  measuring  the 
filtrate.  A  tipping  box  was  first  tried 
for  timing,  but  was  unsatisfactory,  as 
the  shut  time  for  the  valve  was  equal 
to  the  open  time ;  hence  time  yvas 
wasted  in  filtering.  Next,  a  valve  con¬ 
trol  was  incorporated  for  fast  delivery 
of  water  in  one  position  of  the  box, 
and  slo-w  delivery  in  the  other  posi¬ 
tion.  As  the  shut  time  of  the  valve 
was  still  too  great,  some  other  type  of 
control  was  necessarj'  to  obviate  loss 
of  actual  filtering  time  and  clogging 
of  the  pulp  valve  due  to  settling  of 
pulp  in  the  pulp  line  during  the  shut 
period. 

Accurate  timing  could  not  be  ex¬ 
pected  with  the  type  of  siphon  de¬ 
scribed  previously',  unless  some  device 
could  be  designed  to  prime  the  trap  to 
an  exact  level  following  each  dis¬ 
charge,  because  tests  clearly  indicated 
that  variations  in  the  discharge  level 
were  due  to  (1)  variations  in  the  trap 
liquid  level,  (2)  variations  in  pres¬ 
sure  of  the  buffer  column,  and  (3) 
variations  in  the  volume  of  the  buffer 
column.  The  second  of  these  variations 
was  remedied  by  the  pressure-normal¬ 
izing  vent  introduced  in  the  mouth  of 
the  siphon.  The  first  and  third  varia¬ 
tions  could  both  be  remedied  by  prim¬ 
ing  the  trap  to  a  precise  level  after 
each  discharge,  since  the  volume  of  the 
buffer  column  was  varied  only  by 
variations  in  the  trap  liquid  level. 

Fig.  3  shows  the  new  siphon,  yvhich 
includes  a  trap  primer  to  prime  the 
trap  automatically'  exactly  to  the 
proper  prime  level  after  each  opera¬ 
tion  of  the  siphon.  It  operates  accu¬ 
rately  yvhen  the  folloyving  essentials 
are  observed:  (1)  The  flow  of  liquid 
into  the  tank  must  be  uniform;  (2) 
tbe  trap  primer  should  have  a  volume 
almost  equal  to  the  volume  of  both 
vertical  legs  of  the  trap  from  the 
prime  level  to  the  trap  break  level; 
(3)  the  volume  of  the  trap  uptake 
leg  above  the  prime  level  must  not  be 
greater,  and  preferably  should  be 
slightly  less,  than  the  volume  of  the 
trap  downtake  leg  from  the  prime 
level  to  the  trap  break  level;  and  (4) 
the  primer  suction  and  the  bottom  of 
the  primer  must  be  situated  at  the 
prime  level,  and  the  primer  discharge 
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should  preferably  be  situated  in  the 
transverse  leg  of  the  trap. 

The  self-priming  siphon  operates  in 
the  following  manner ;  When  the 
liquid  in  the  tank  rises  to  the  discharge 
level,  the  liquid  has  simultaneously 
risen  in  the  siphon  head,  compressing 
the  buffer  column  of  air,  which  in  turn 
depresses  the  level  of  the  trap  liquid 


excess  head  of  water,  the  siphon  imme¬ 
diately  and  abruptly  begins  discharg¬ 
ing  the  tank. 

A  part  of  the  liquid  passes  through 
the  trap  primer  in  parallel  until  the 
vacuum  is  broken  at  the  mouth  of  the 
siphon,  the  siphon  head  discharging 
its  contents  back  into  the  tank,  while 
the  trap  primer  discharges  sufficient 


by  the  time  control  valve  and  checked 
by  a  stop  watch  for  timing.  The  tim¬ 
ing  tank  invariably  filled  to  the  same 
level  before  discharging,  irrespective 
of  adjustment  of  the  time  control 
valve,  and  was  controlled  throughout 
the  tests  for  various  cycles  or  time 
periods  of  from  15  sec.  to  30  min.  It 
was  also  permitted  to  operate  on  a 


Fig.  1  .  .  .  The  septic  tank 
Fig.  3  .  .  .  The  new  siphon 


from  the  prime  level  to  the  trap  break 
level,  while  the  liquid  in  the  trap  up¬ 
take  leg  has  risen  to  the  trap  overflow 
level.  A  portion  of  the  compressed 
buffer  column  of  air  escapes  through 
the  transverse  leg  and  uptake  leg,  re¬ 
ducing  the  pressure  of  the  buffer  col¬ 
umn  and  acting  as  an  air  lift,  thereby 
removing  a  part  of  the  trap  liquid, 
which,  by  overflowing  into  the  dis¬ 
charge,  reduces  the  trap  head.  Since 
there  remains  insufficient  trap  head  or 
buffer  column  pressure  to  hold  the 
liquid  in  the  siphon  head  against  the 


of  its  contents  into  the  trap  to  just 
cover  the  primer  suction,  after  which 
there  can  be  no  further  discharge  into 
the  trap.  Dur’ng  priming  of  the  trap, 
the  pressure-normalizing  vent  permits 
superfluous  air  to  escape,  and  the  trap 
liquid  level  and  buffer  column  pres¬ 
sure  and  volume  are  thus  normalized 
after  each  operation  of  the  siphon. 

One  of  these  siphons  was  used  to 
time  and  impulse-actuate  the  pulp 
valve  control.  The  water  was  deliv¬ 
ered  to  the  tank  under  constant  head, 
while  the  rate  of  flow  was  controlled 


two-minute  basis  continuously  for  sev¬ 
eral  days,  the  actual  shut  time  of  the 
valve  in  the  pulp  line  being  about  1  sec. 

Measuring  tank  contents  varied 
slightly  between  discharges.  This  was 
mainly  due  to  variable  flow  of  filtrate, 
which  was  most  rapid  at  the  begin¬ 
ning  of  a  cycle  after  the  cake  had  been 
removed  from  the  tube,  and  then  grad¬ 
ually  tapering  off  as  new  cake  was 
fonned.  although  the  disehaige  always 
began  at  the  same  level.  Therefore, 
with  unifonn  delivery  of  filtrate,  accu¬ 
rate  measurements  could  be  expected. 
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Flash  Roasting 

Serves  a  Paper  Mill 

In  a  Canadian  plant. 


precediHl  by  other  means  tor  coolinf? 
from  the  high  temperature  and  for 
removing  the  dust. 

In  considering  the  ordinary  water 
scrubber  or  wash  tower  for  rapidly 
cooling  the  gas(*s,  it  wjis  found  that 
the  amount  of  heat  to  be  removed  from 
tlie  gases  justitied  the  use  of  a  steam 
generator  as  i)re-cooler,  partly  because 
of  the  high  initial  temperature  and 
because  of  the  value  of  the  steam  that 
could  be  i>r(Klueed.  Examination  of 
the  reaction  Indween  j>yrites  and  air 
showed  that  temperatures  higlier  than 
l.ttOO  dejr.  C.  would  be  deveh»))ed.  Tlie 


FLOWSHEET  used  at  plant  at  St.  Lawrence  paper  mills  at  Three 
Rivers,  Que.,  in  producing  sulphite  liquor  and  byproduct  steam  by 
flash  roasting  pyrites  concentrates 


25,000  tons  of  pyritic 
concentrates  is  treated  to 
yield  sulphite  liquor  and 
byproduct  steam.  The  lat¬ 
ter  covers  cost  of  roaster 
operation  and  of  making 
the  acid 


E.\1’.\NS1(1X  of  l)a^e  metal 
mining  in  t'anada  has  re¬ 
sulted  in  the  ]»ro(iuction  of 
lai’ge  (piantities  of  pyrites 
flotation  concentrates  whidi  are  now 
being  used  as  a  cheap  source  of  sul- 
jdiur  for  sulphite  paper  mills.  The 
dried  concentrates  are  flash-roasted  for 
the  production  of  sulphite  liquor  and 
for  the  generation  of  steam  in  waste- 
heat  boilers.  11.  Freeman,  technical 
dii-ector,  Consolidated  Paper  Corpora¬ 
tion,  described  the  installation  at  the 
St.  Lawrence  paper  mills,  Three 
Kivei-s,  Quebec,  at  the  meeting  of  the 
American  Institute  of  Chemical  Engi¬ 
neers,  Toronto,  May  26,  19.37.  An  ex¬ 
cerpt  of  Mr.  Freeman's  jiaper  follows. 

The  author’s  first  attempts  at  s]>ace 
roasting  of  sulphide  ores  were  made 
in  Shawinigan  Falls,  Canada,  in  1927, 
in  a  horizontal  chamber  which  was 
heated  by  a  high-voltage  electric  arc, 
extended  into  the  furnace  by  a  blast 
of  air.  Zinc  sulphide  concentrates 
were  injected  by  the  same  blast  of  air 
and  a  high  roasting  rate  was  devel¬ 
oped.  It  was,  of  course,  soon  found 
that  the  heat  of  the  electric  arc  was 
not  necessary  to  support  combustion. 
The  possibility  of  commercially  roast¬ 
ing  sulphide  ores  in  space  soon  de¬ 
veloped  and  the  first  space  roaster 
using  pyrites  consisted  of  (a)  means 
for  blowing  a  mixture  of  pyrites  and 
air  into  (b)  a  vertical  cylindrical  com¬ 
bustion  chamber  on  Avhich  (c)  a  ver¬ 
tical  fire-tube  boiler  was  suiierimposed, 
and  (d)  a  vertical  cylindrical  wa.sh 
tower  to  cof)l  the  gases  from  the 
boiler.  The.se  experiments  came  to  the 
attention  of  several  metallurgical  com¬ 
panies  and  considerable  commercial 
development  has  resulted. 

The  flash  roa.sting  of  jnrites  con¬ 
centrates  for  the  production  of  sul- 


jdiite  cooking  acid  was  first  reportetl 
on  a  commercial  .scale  in  1929  at  the 
St.  Maurice  Valley  paper  mill  at  Cap- 
de-la-Madeleine,  Quebec.  An  improved 
installation  was  erected  at  St.  Law¬ 
rence  ])aper  mills.  Three  Kivers,  in 
1932.  The  incentive  to  use  this  proc¬ 
ess  was  found  in  the  fact  that  ample 
quantities  of  finely  divided  pyrites 
flotation  concentrates  consistently  con¬ 
taining  50  j>er  cent  sulphur  were 
readily  available. 

In  considering  the  use  of  j)yrites, 
it  was  predetei-mined  that  combustion 
temperatures  (»f  1,000  deg.  C.  would 
have  to  be  maintained,  and  as  the  gas 
would  caiTy  considerable  iron  oxide 
dust,  the  catalytic  oxidation  of  SOo 
would  have  to  be  avoided  by  cording 
rapidly  to  below  400  deg.  C.  It  Avas 
obvious  that  lead  coolers  would  be  un¬ 
suitable,  or  if  used  wr>uld  have  to  be 


use  of  moving  parts  in  the  combustion 
zone  was  therefore  to  be  avoided. 

The  improved  St.  Lawrence  instal¬ 
lation  is  shown  in  the  diagram.  The 
rate  of  feed  from  the  hopper  to  the 
unit  is  controlled  by  a  star  feeder 
regulated  by  an  adjustable  ratchet.  A 
satisfaetorj’  control  is  obtained.  The 
pyrites  is  drawn  with  air  into  the  ball 
mill,  the  purpo.se  of  which  is  to  break 
up  aggregates  and  bring  the  material 
into  suspension  in  the  air.  A  very 
light  charge  of  balls  is  used.  The  flow 
of  air  through  the  mill  is  provided  by 
a  variable-si)eed  motor-driven  fan 
Avhich  blows  the  mixture  through  the 
nozzle  into  the  combustion  chamber, 
Avhich  is  cylindrical,  lined  with  fire¬ 
brick,  backed  with  Silocel  brick  and 
cased  with  steel.  Two  outlets  for  the 
gases  are  provided  at  the  top  periph¬ 
ery  of  the  chamber  to  convey  them 
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into  the  ^teilm  ‘generator  or  cooler. 
The  flame  from  the  nozzle  flows  down 
the  center  of  the  chamber,  reverses 
just  above  the  hopper  bottom  and 
flows  back  up  between  the  center  and 
sides.  The  major  ])ortion  of  the  cinder 
tails  into  the  hopper  bottom  and 
thence  onto  a  pan  conveyor. 

It  is  here  pi-oper  to  refer  to  condi¬ 
tions  in  the  combustion  chamber,  par¬ 
ticularly  in  regard  to  slagging  of  the 
iron  oxide  with  the  refractory  lining. 
Previous  attempts  at  space  roasting 
have  encountered  this  difficulty,  and 
some  unnecessarily  complicated  fur¬ 
nace  stnictures  have  been  designed  and 
patented  as  a  result.  Slagging  and 
imilding  of  large  accretions  on  the 
walls  ai-e  due  to  the  imperfec't  removal 
of  sulphur,  which  may  result  from  in¬ 
sufficient  air,  improper  mixing  and 
more  often  from  insufficient  combus¬ 
tion  space  and  faulty  burner  design. 
Our  development  in  this  respect  has 
paralleled  the  combustion  of  ])Owdered 
coal.  Under  the  conditions  which  ob¬ 
tain  in  the  St.  Lawrence  unit  slagging 
is  never  encountered. 

It  is  de.sirable  that  combustion 
chamber  temperatuies  be  maintained 
at  about  1,100  deg.  C.  The  temjjeraturc 
will  rise  considerably  higher  than  this 
under  noi’mal  operating  conditions  and 
we  find  it  of  great  advantage  to  re¬ 
circulate  pjirt  of  the  cooled  gas  leav¬ 
ing  the  boiler  and  return  it  through 
the  ball  mill  into  the  burner  nozzle. 
Thus,  heat  is  removed  from  the  com¬ 
bustion  zone  and  high  gas  strength  is 
maintained.  As  a  means  of  checking 
temperature,  a  recording  pyrometer 
is  employed  in  the  second  pass  of 
boiler  tubes  where  the  temperature  is 
not  too  high  to  damage  the  pyrometer. 
The  temperature  at  this  point — 1,400 
to  1,500  deg.  F, — serves  to  indicate  the 
condition  in  the  combustion  chamber, 
and  by  it  the  quantity  of  rwirculated 
gas  is  regulated  to  keep  the  tempera- 
lure  within  desired  limits. 

The  gases,  averaging  11  per  cent 
8()o  enter  the  boiler  at  1,000  deg.  C. 
and  are  cooled  to  350  deg.  C.  Experi¬ 
ence  has  shown  that  Avhere  the  unit 
must  be  shut  down  at  week  ends,  or 
for  longer  periods,  there  is  danger  of 
corrosion  of  steel  boiler  tubes.  In  the 
design  finally  adopted,  the  boiler  tubes 
are  encased  in  finned,  cast  iron  sleeves, 
which  serve  also  to  increase  the  cooling 
surface.  Three  years’  operation  for 
six  days  Aveekly  has  shown  this  design 
to  be  justified.  The  boiler  tubes  are 
cleaned  with  a  hand  air  lance  once  a 
shift  and  the  dust  falls  down  a  chute 
onto  the  same  conveyor  which  I’emoves 
the  sinter  from  the  bottom  of  the  com¬ 
bustion  chamber.  A  motor-driven  steel 
pan  roller  conveyor  has  been  used 
during  the  period  but  a  vibrating 
trough  conveyor  would  be  preferable 
in  future  installations. 

The  gases  leaving  the  boiler  are  con¬ 
ducted  through  mild  steel  duets,  not 
lined  but  externally  heat  insulated. 


to  the  cooling  and  washing  Htwer.  The 
same  steel  duets  have  been  in  use  for 
four  years  without  signs  of  corrosion. 
The  gases  are  then  cooled  in  a  double 
tower  system  for  the  production  of 
sulphite  liquor. 


A 

typical  analysis 

of  the 

pyrite 

used 

is  as  follows : 

Pf>r  cent 

Per  <-ent 

K 

.".0.0 

pti 

0.003 

Ff 

44.0 

Zn 

0 . 2(* 

C'u 

0..-^ 
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SiO; 

L'.O 

Se 
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P 
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and 

a  typical  cinder 

analysis ; 

Per  cent 

I*- 

6.1.0 

SiO; 

2..i 

•MiO:: 

s 

1.75 

o..% 

The  arsenic  in  gases  entering  the 
scrubber  has  been  found  at  0.52  mg. 
per  cubic  foot  and  in  the  gases  leaving 
the  scrubber  at  0.22  mg.  per  cubic 
foot.  The  sulphuric  acid  in  gases 
leaving  the  scrubber  has  been  found 
at  41.3  mg.  per  cubic  foot.  The  sul¬ 
phur  loss  in  the  exit  seimbber  water 
is  betw’een  200  and  400  lb.  per  24 
hours,  being  from  0.9  to  1.8  per  cent 
of  the  total  sulphur  injuit.  The  unit 


OWING  tn  the  piston  rod  of  a 
large  air  eompressor  being 
slightly  out  of  line,  small 
cjuantities  of  oil  entering  the  metallic- 
stuffing  box  packing  gi*a dually  found 
their  way  into  the  cylinder  projicr.  To 
allow  this  defect  to  continue  any 
length  of  time  meant  poor  valve 
action  and  consequently  decreased  effi¬ 
ciency,  if  not  an  explosion.  Realizing 
the  danger,  Phil  Keast,  shop  foreman. 
Empire  Star  Mines  Company,  Ltd., 
started  work  at  once  to  remedy  this 
difficulty.  Lacking  proper  equipment 
to  rectify  the  piston  rod,  he  solved  the 
problem  satisfactorily  by  installing  a 
floating  brass  wiper  ring  just  ahead 


has  operated  for  long  periods  at  effi¬ 
ciency  of  conversion  of  sulphur  in 
pyrite  to  sulphur  in  acid  available  for 
cooking  over  94  per  cent,  compared 
with  efficiency  of  88  per  cent  for 
brimstone  in  rotary  biirners. 

The  unit  has  been  in  operation  for 
five  years.  During  the  first  two  years 
the  operation  was  much  interrupted 
by  spasmodic  sulphite  pulp  demands. 
The  steel  boiler  tubes  suff(*red  corro¬ 
sion  due  to  condensation  of  acid  in 
long  and  frequent  shut  downs.  The 
cast  iron  covered  tubes  have  been  in 
operation  for  three  years  with  regular 
shut  downs  each  week  end.  No  signs 
of  corrosion  have  appeared.  The  fur¬ 
nace  lining  appears  to  be  quite  intact 
and  is  good  for  many  years. 

Approximately  25,000  short  tons  of 
pyrite  has  been  consumed  in  the  unit 
at  a  rate  as  high  as  24  tons  per  day. 
During  the  month  of  March,  1937, 
966,000  lb.  of  pyrite  was  consumed 
and  1,354,200  lb.  of  steam  from  and 
at  212  deg.  F.  was  produced.  The  steam 
value  covei*s  the  cost  of  operating  the 
burner  and  that  of  the  acid-making 
operation. 


of  the  stuffing  Ijox  in  the  cylinder  end. 

As  illustrated  in  the  accompanying 
sketch,  the  contrivance  essentially  con¬ 
sists  of  a  wiper  ring  in  three  parts  and 
held  together  by  a  coil  spring,  two 
flanges  held  apart  the  proper  distance 
by  carefully  machined  spacer  rings, 
and  two  special  steel  studs.  The  bore 
of  the  wiper  ring  is  0.002  in.  larger 
than  the  piston  rod.  Because  the  dis¬ 
tance  between  the  two  flanges  is  a 
fraction  larger  than  the  width  of  the 
wijjer  ring,  the  latter  can  move  freely 
or  float  between  the  two  flanges  and 
thus  adjust  itself  automatically  at  all 
times.  Surplus  oil  wiped  off  the  piston 
rod  is  caught  in  a  small  drip  can. 


Spacer  ring 


Secfionolized 
brass  vviper 
ring  hela  io-  ^ 
aether  by  coil 
“spring 


▼  ▼  ▼ 

When  a  Compressor  Piston 
Rod  Got  Out  of  Line 
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Water  Pulsator  Jig  Finds 
New  Application 


Montezuma-Apex  uses  a 
12  X  12-in.  unit  for  remov¬ 
ing  free  gold  from  pyritic 
flotation  concentrate 


D.  N.  Vedensky 

Chief  Metallurgist 

Pan-American  Engineering  Company 
Berkeley,  Calif. 

SEVERAL  dredging  companies 
have  recently  adopted  as  stand¬ 
ard  equipment  the  Pan-Amer¬ 
ican  water  pulsator  jig  for 
cleaning  bulky  rougher  concentrates 
produced  by  the  large  placer-type  jigs. 
The  outstanding  operating  feature  of 
this  newly  developed  unit  is  its  ability 
to  make  a  separation  between  free  gold 
and  black  sands  present  in  varying 
(piantities  in  the  rougher  concentrate. 
It  produces  a  high-grade  concentrate 
which  can  be  conveniently  treated  in 
an  amalgamating  barrel  on  board  the 
dredge,  and  the  resulting  tailing  is 
sufficiently  barren  to  be  discarded.  In 
view  of  this  characteristic  feature,  it 
was  believed  that  the  water  pulsator 
jig  could  be  utilized  in  solving  similar 
metallurgical  problems  in  milling  prac¬ 
tice.  Separation  of  free  gold  from 
coarse  flotation  concentrates  produced 
by  unit  cells  was  indicated  to  be  one 
of  such  problems. 

During  the  last  few  years  a  number 
of  unit  cells  have  been  installed  in 
mill  grinding  circuits  with  the  object 
of  floating  valuable  minerals  as  soon 
as  they  were  released  from  the  gangue, 
and  thus  prevent  over-grinding.  Free 
gold,  if  present  in  the  ore,  will  float  to 
a  large  extent  at  this  point,  and  be¬ 
cause  of  this,  unit-cell  concentrates  are 
invariably  higher  in  grade  than  flota¬ 
tion  concentrates  produced  in  the  same 
mill  in  the  main  flotation  circuit  op¬ 
erating  on  classifier  overflow. 

When  flotation  concentrates  are 
shipped  to  the  smelter,  the  presence 
of  a  large  amount  of  free  gold  in  them 
means  a  definite  economic  loss  to  the 
mine,  because  it  is  more  advantageous 
to  market  gold  as  bullion.  The  quantity 
of  unit  cell  concentrates  may  be  large, 
and  to  amalgamate  all  of  it  would,  at 
times,  introduce  undesirable  complica¬ 
tions  in  the  flowsheet.  It  is,  therefore. 


highly  desirable  to  reduce  the  quantity 
of  the  concentrate  to  such  a  point  that 
the  resulting  product  can  be  con¬ 
veniently  handled.  This  problem  was 
successfully  solved  by  J.  M.  Franklin, 
mill  superintendent  of  Montezuma- 
Apex  Mining  Company,  at  Nashville, 
Calif. 

The  flowsheet  of  the  mill  is  as  fol¬ 
lows:  Two  parallel  grinding  circuits 
are  operated.  The  discharge  from  each 
ball  mill  is  screened  through  an  8-mesh 
screen  attached  directly  to  the  dis¬ 
charge  end  of  the  ball  mill.  Plus-8- 
mesh  ore  is  sent  directly  to  the 
classifier,  while  the  minus-8-mesh  por¬ 
tion  passes  over  a  series  of  gold  traps 
activated  by  Richards  valves  in  which 
most  of  the  free  gold  contained  in  the 
ore  is  recovered.  The  tailing  from  this 
operation  is  fed  to  a  unit  cell  and  the 
tailing  of  the  latter  is  discharged  into 
the  classifier.  Unit  cell  concentrate 
contains  about  90  per  cent  pyrite,  some 
insoluble,  and  free  gold  that  escapes 
concentration  in  the  gold  traps.  About 
1  ton  of  this  material  is  produced 
daily. 

The  unit  cell  concentrate  is  con¬ 
tinuously  fed  to  a  standard  12xl2-in. 
Pan-American  water  pulsator  jig  op¬ 
erating  with  a  1/16-in.  punched  plate 

Gold  in  Screen  Sizes  of  Jig  Concentrates 


Product 

.\ssays 
Free  Gold, 

Mesh 

Oz/Ton 

20/.3.5 

None 

35/48 

1.07 

48/05 

2.71 

05/100 

19.78 

100/150 

37.95 

150/200 

07.00 

200/325 

287.32 

-325 

383.70 

screen  blocked  off  on  all  four  sides  to 
restrict  the  active  area  to  8x8  in.  A 
2-in.  pulsator  is  used.  It  is  set  so  that 
the  water  intake  pipe  is  about  20  in. 
above  the  jig  bed.  The  outlet  pipe 
connecting  the  jig  valve  with  the  jig 
body  is  ^  in.  in  diameter.  The  valve 
is  operated  on  a  10-ft.  head.  Steel 
shot  mixed  with  pyrite  varying  from 
20  to  8  mesh  in  size  comprise  the  jig 
bed,  which  is  about  If  in.  deep.  The 
tailing  baffle  bar  used  is  ^  in.  To 
secure  optimum  results,  the  jig  is  op¬ 
erated  on  a  small  amount  of  water 
(3  to  4  g.p.m.).  The  length  of  stroke 


is  about  0.2  in.  Valve  speed  under 
these  conditions  is  approximately  200 
strokes  per  minute.  Jig  heads  vary 
from  8  to  9  oz.  of  gold  per  ton  and 
the  tailing  varies  from  2  to  4  oz.  of  gold 
per  ton.  A  ratio  of  concentration  of 
15-20  to  1  is  secured.  Because  clean 
pyrite  in  the  ore,  after  removal  of  all 
the  free  gold,  contains  about  3  oz.  of 
gold  per  ton,  it  is  evident  that  a  high 
recovery  of  free  gold  in  the  jig  con¬ 
centrate  is  obtained. 

The  jig  concentrate,  together  with 
the  concentrate  from  the  gold  traps,  is 
charged  into  an  amalgamating  barrel 
for  gold  recovery.  Time  required  to 
secure  satisfactory  amalgamation  is 
over  20  hours,  and  it  is  interesting  to 
note  that  the  tailing  from  the  amalga¬ 
mating  barrel,  after  removal  of  amal¬ 
gam,  assays  considerably  higher  than 
the  tailing  from  the  water  pulsator 
jig.  A  sample  of  the  jig  concentrate 
was  screened  and  the  amount  of  free 
gold  present  in  various  screen  sizes  was 
determined,  with  the  results  given  in 
the  accompanying  table. 


T 


Better  China  Clay 

{Continued  from  page  .341) 

(the  leaves  are  26  in.  in  diameter) 
run  about  32  per  cent  in  moisture  and 
are  dried  on  steam  pipes  at  approxi¬ 
mately  78  deg.  C.  Exhaust  steam  is 
used  for  heating.  The  free  moisture  in 
the  clay  is  reduced  to  2  to  4  per  cent. 
Care  is  taken  to  hold  the  temperature 
under  85  deg.  C.,  it  being  thought  that 
some  of  the  kaolin  minerals,  such  as 
halloysite,  begin  to  lose  their  water  of 
crystallization  at  that  point.  The  clay 
is  now  ready  for  shipping. 

On  arriving  at  the  mica  plant,  the 
mica  separated  in  the  plant  on  the 
opposite  side  of  the  river  is  first  de¬ 
watered  on  a  140-mesh  revolving  screen 
and  then  delivered  by  an  overhead 
Lowden  bucket  conveyor  to  the  top  of 
two  horizontal  brick  flues,  heated  with¬ 
out  temperature  control.  Constant 
raking  by  hand  is  used  to  prevent 
the  mica  from  burning.  At  the  pres¬ 
ent  time  the  mica  output  is  small — 
about  1  ton  per  day — and  after  being 
dried  the  material  is  simply  raked  up 
and  sacked.  As  a  carload  is  accumu¬ 
lated  it  is  shipped  to  Spruce  Pine. 

Electric  power  required  in  the  plant 
is  generated  on  the  spmt.  Steam  from 
coal-fired  boilers  supplies  a  Skinner 
engine  that  is  direct-connected  to  a 
2200-volt  a.c.  generator.  This  power 
is  stepped  down  to  220  volts  at  various 
points  as  close  to  the  motors  as  may  be 
convenient. 

F.  E.  Smith  is  general  manager  of 
the  Harris  Clay  Company.  J.  R. 
Grout,  Jr.,  is  ceramic  engineer  and  in 
charge  of  the  washing  plant  operation. 
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Assaying  Mill  Tailings 


For  Gold 


A  method  devised  to  im¬ 
prove  the  collection  of 
values  in  the  lead  button 
and  minimize  adsorption 


John  Dixon 

Mill  Superintendent 

Kirkland  Lake  Gold  Mining  Co..  Ltd. 
Kirkland  Lake,  Out. 


WHEN  MAKING  screen 
analyses  to  determine  the 
distribution  of  gold  values 
in  mill  tailings,  it  was 
found  that  the  sum  of  the  products  of 
the  screenings  was  higher  in  value 
than  the  unscreened  sample.  At  first, 
of  course,  this  was  attributed  to  salt¬ 
ing  in  the  screens  or  to  carelessness  in 
the  manipulation  in  sampling  or 
assaying.  However,  even  with  the 
greatest  of  care,  and  after  eliminating 
so  far  as  possible  any  chance  of  error, 
it  was  found  that  screening  increased 
the  assay  value  of  the  tailing. 

Screening  was  done  wet  through  a 
325-mesh  screen,  and  the  oversize  of 
the  wet  screen  put  through  a  series 
(100,  200,  and  325  mesh)  of  screens 
for  twenty  minutes  in  a  Ro-Tap  ma¬ 
chine.  and  the  products  were  weighed 
and  assayed  separately.  C.  W.  Dowsett, 
consulting  engineer,  then  suggested 
that  a  special  assay  developed  in  South 
Africa  be  tried  on  the  original  tailing. 
Briefiy,  the  procedure  was  as  follows : 

The  tailing  sample  is  filtered  and 
washed  with  water;  the  filtrate  is 
measured  and  assayed,  and  the  dried 
pulp  weighed  to  determine  the  dis¬ 
solved  gold  loss.  A  portion  is  taken 
for  the  conventional  assay.  Another 
portion  is  repulped  w'ith  a  minimum 
of  water;  20  c.c.  10  per  cent  copper 
sulphate  solution,  20  c.c.  20  per  cent 
NaCN,  and  20  c.c.  10  per  cent 
NaoSOj  are  added  in  that  order,  stir¬ 
ring  briefly  after  each  addition;  con¬ 
centrated  HCl  is  then  stirred  in  until 
SOo  is  given  off.  The  sample  is  then 
dried,  the  lumps  are  broken  up,  a 
sample  for  assay  is  taken  at  once, 
fluxed,  and  a  fusion  assay  made  imme¬ 
diately.  This  method  gave  slightly 


higher  results  than  the  sum  of  the 
screenings,  but  it  has  the  following  dis¬ 
advantages  ; 

The  fumes  inhaled  in  smelling  for 
sulphur  are  poisonous  to  the  lungs; 
the  pulp  dries  to  an  enamel-like  cake 
which  is  difficult  to  break  up  finely 
enough  for  assay,  and  the  operators’ 
hands  break  out  in  painful  sores.  The 
assay  charge  must  be  weighed  up  im¬ 
mediately  after  drying,  as  the  dried 
pulp  is  deliquescent.  This  method  will 
be  referred  to  hereafter  as  the  copper 
sulphate  assay. 

A  provisional  explanation  of  the 
discrepancy  is  that  some  of  the  gold 
in  the  sample  is  attached  to  the  sur¬ 
face  of  the  finely  ground  silica  by  what 
is  called  for  lack  of  a  better  term 
“adsorption.”  It  is  well  known  that  if 
a  synthetic  solution  containing  a 
known  amount  of  gold  is  evaporated 
with  powdered  silica  and  assayed,  not 
all  of  the  gold  will  be  recovered. 

By  the  copper  sulphate  assay  this 
adsorbed  gold  is  fixed  chemically  and 
collected  in  the  assay  with  the  copper. 
By  screening,  this  gold  is  mechanically 
broken  loose  from  the  silica  surfaces, 
and  more  of  it  comes  in  contact  with 
the  litharge  in  the  assay,  is  caught  in 
the  leadfall,  and  carried  into  the  lead 
button  in  the  assay.  ^ 

M.  Borland,  our  assayer,  is  respon¬ 
sible  for  the  theory  that  the  adsorbed 
gold  is  so  fine  that  some  of  it  misses 
the  leadfall,  and  stays  in  the  slag  be¬ 
cause  it  is  too  small  to  settle  through 
the  slag  unless  carried  down  by  the 
lead. 

Giving  the  filter  cake  a  final  wash 
with  saturated  lead  nitrate  solution 
after  water-washing  was  tried,  to 
bring  the  fine  gold  in  close  contact 
with  lead;  this  gave  results  lower  than 
the  conventional  assay.  Lead  acetate 
was  then  tried,  as  it  was  thought  that 
the  oxidizing  nature  of  the  nitrate  was 
delaying  the  reduction  of  the  lead  salt, 
until  too  late  for  the  leadfall.  This 
gave  slightly  higher  results  than  the 
lead  nitrate,  but  they  still  remained 
lower  than  in  the  conventional  assay. 

A  one-to-one  mixture  of  saturated 
sugar  solution  with  saturated  lead- 
acetate  solution  was  tried  to  bring  a 
reducing  agent  and  a  lead  salt  in  a 
more  intimate  contact  with  the  infin¬ 
itesimally  small  gold  particles  by 
precipitation  out*  of  solution  on  evap¬ 
oration.  This  method  was  thought  to 
make  a  better  union  with  the  small 
gold  particles  than  is  possible  by  any 


means  of  mechanical  mixing,  and  the 
metallic  lead  formed  carries  the  gold 
into  the  lead  button,  the  lead  coalescing 
into  globules  large  enough  to  sink 
through  the  slag.  This  gave  results 
higher  than  the  copper  sulphate  assay. 

By  repeated  tests  it  was  found  that 
saturating  the  washed  pulp  with  this 
saturated  solution  increased  its  weight 
by  an  average  of  6.5  per  cent,  and  the 
final  assay  must  he  corrected  accord¬ 
ingly.  This  assay  must  be  carried  out 
carefully  and  certain  precautions  ob¬ 
served  in  manipulation  or  results  will 
be  low. 

Detailed  directions  for  carrying  out 
this  assay  follow: 

The  sample  is  filtered  and  water- 
washed  as  usual  on  a  vacuum  filter, 
care  being  taken  to  follow  the  final 
water  wash  with  the  mixture  of  satu¬ 
rated  sugar  and  lead-acetate  solution 
before  the  filter  cake  has  a  chance  to 
crack.  If  the  cake  cracks,  the  lead-sugar 
solution  will  pass  through  the  cracks 
and  will  not  fully  penetrate  the  cake. 
The  vacuum  is  cut  off  after  the  lead- 
sugar  is  drawn  into  the  cake,  and  be¬ 
fore  it  cracks,  in  order  to  leave  a 
maximum  of  the  solution  in  the  cake; 
the  lead-sugar  solution  should  be  kept 
at  a  fairly  even  temperature  for 
uniform  strength.  A  segment  of  the 
cake  is  then  cut  out,  which,  when  dry, 
will  be  just  over  2  assay  tons  in 
w’eight;  this  is  placed  in  the  drying 
oven  until  it  is  just  dry  enough  to 
break  up,  and  is  rubbed  through  a  20- 
mesh  screen.  If  it  is  too  dry,  the  sugar 
and  lead  will  rub  off,  and  results  will 
be  veiy  low.  The  sample  is  then  dried 
until  free  from  water  without  burning 
the  sugar,  and  put  on  the  pan  of  the 
pulp  balance,  and  enough  taken  off  to 
leave  exactly  2  assay  tons.  If  the  oppo¬ 
site  procedure  is  followed,  and  a 
sample  is  weighed  from  a  rolling  cloth 
to  the  scale  pan,  the  results  will  be  low 
due  to  segregation  next  to  the  cloth. 

From  the  time  the  sample  is  com¬ 
pletely  dried  handling  must  be  kept  to 
a  minimum  or  the  lead  and  sugar  will 
be  rubbed  from  the  silica  particles  and 
results  will  be  low.  A  standard  no¬ 
flour  flux  is  mixed  gently  with  the 
weighed  sample  on  a  rolling  cloth  and 
placed  in  a  35-gram  crucible  and 
fused.  The  assay  is  completed  in  the 
usual  way. 

After  this  method  of  measuring  the 
adsorbed  gold  was  perfected,  the  prob¬ 
lem  of  recovering  it  remained  unsolved. 
A  tailing  shown  to  run  60c.  by  the  con¬ 
ventional  assay  might  show  as  high 
as  85c.  by  the  lead-sugar  assay,  and  an 
average  of  about  15c.  per  ton  dis¬ 
crepancy  would  be  shown  over  a  period 
of  a  month.  Intensive  mechanical  agi¬ 
tation  in  cyanide  solution  recovered 
part  of  it  on  laboratory  scale. 

However,  what  seems  to  be  the  best 
solution  is  to  prevent  adsorption  by 
preventing  overgn^inding.  We  have 
done  this  by  carrying  a  laj^e  circulat- 
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iiig  load  ill  tlu*  tubo-iuill  cireuit,  and 
by  improving  classiflcation  in  various 
ways.  “Adsorption”  is  apparently  a 
surface  phenomenon  that  occurs  on  the 
siliceous  particles,  and  in  very  fine 
grinding  the  area  of  surface  exposed 
increases  immensely;  therefore  any 
grinding  of  siliceous  particles  after 
the  gold  is  mechanically  unlocked  not 
only  wastes  power  and  hinders  settling 
and  filtration,  but  i>rovides  surface  on 
which  adsorption  can  take  place.  By 
modifications  of  grinding  and  classifi¬ 
cation,  the  adsorption  has  been  re¬ 
duced  until  the  difference  between  the 
conventional  and  the  lead-sugar  assay 
is  only  a  cent  or  two  on  the  average. 

It  was  suggested  that  the  lead-sugar 
assay  might  give  higher  ivsults  on  raw 
ores.  A  number  of  ore  samples  typical 
of  ores  from  different  parts  of  the 
mine  were  taken,  ground  in  the  assay 
otlice  pulverizer,  and  each  was  divided 
into  two  parts;  one  part  was  assayeil 
by  conventional  methods  and  the 
other  by  the  lead-sugar  method.  Five 


charges  of  2  as.say  tons  each  were 
taken  for  each  method  on  each  ore. 
The  results  were  consistent  and 
showed  sl'ghtly  lo^wer  or  ecjual  results 
for  the  lead-sugar  assay. 

Some  clu'cks  for  adsorption  were 
tried  on  juffps  from  different  stages  of 
ore  treatment  in  the  mill.  At  a  time 
when  much  adsorption  was  indicated 
in  the  tailing,  none  was  found  in  the 
jmlp  from  Xo.  1  filter.  This  may  lie 
explained  provisionally  by  the  fact 
that  treatment  in  Xo.  1  filter  is  pre¬ 
ceded  by  intensive  mechanical  agita¬ 
tion  in  Dorr  agitators,  in  which  arc 
installed  Dorr  turlio-mixers,  and  the 
adsorbed  gold  is  rubbed  off  mechani¬ 
cally.  The  pulp  as  it  left  the  grinding 
circuit  was  aUo  five  from  adsorption, 
and  the  explanation  may  be  the  same 
— that  is.  tlie  mechanical  action  of  tin¬ 
grinding  med  um. 

1  wish  to  make  acknowledgment  to 
M.  Borland,  our  assayer.  for  his  help 
and  (-ooperation  in  carrying  out  the 
tesi  work  in  thi>  investigation. 


▼  T  T 


Reconditioning  Small  Connecting  Rods 


ONE  of  the  .jobs  performed 
periodically  at  the  mine 
machine  shop  of  Phelps  Dodge 
Corporation,  United  Verde  Branch, 
Jerome,  Ariz.,  is  reconditioning  the 
large  trucks  used  for  haulage  of  waste 
and  other  materials  at  the  surface 
plant.  Repairs  done  on  the  trucks 
usually  include  adjusting  the  brakes, 
minor  repairs  to  the  truck  l>ody  and 
auxiliaries,  and  often  a  complete  over¬ 
hauling  of  the  motor.  When  the  last- 
named  operation  is  necessary,  the 
motor  is  removed  from  the  chassis, 
taken  apart,  and  each  part  thoroughly 
cleaned  to  permit  inspection.  Two 
motor  parts  frequently  needing  re¬ 
pairs  are  the  valves  and  connecting 
rods.  Though  valve  adjustments  are 
a  relatively  simple  matter,  the  recon¬ 
ditioning  of  connecting  rods  is  a 


time-consuming  job,  especially  when 
the  different  work — that  is,  bali- 
bitting  the  crank  ends  and  refinish¬ 
ing  them  in  the  lathe — is  done  by  con 
ventional  methods. 

At  Jerome  both  operations  are  car¬ 
ried  out  quickly  and  efficiently  in  the 
manner  described  in  Fig.  1  and  2. 
For  babbitting  the  crank  end  of  the 
connecting  rod,  the  simple  device 
shown  in  Fig.  I'is  used.  It  consists 
of  a  machined  circular  core  with  a 
>teel  clamp  and  two  dividers  or  wings 
mounted  on  an  ordinary  electric  hot 
plate.  OiK-ration  is  simple.  The 
crank  end  of  the  rod  is  pres.sed  against 
the  dividers  of  the  core,  then  aligned 
and  the  clamp  tightened,  and  the  bab¬ 
bitt  poured  into  the  void  between  the 
core  and  the  inner  diameter  of  the 
crank  end  of  the  rod. 

The  babbitted  crank  end  is  finished 


Fiq.  1  .  .  .  FOR  BABBITTING  th*  crank 
•nd  oi  Ui*  connecting  rod  thU  ■impio 
doTico  is  smployed 


Fig.  2  .  .  .  THE  CRANK  END.  when  bab 
bitted,  is  iinished  to  true  sixe  in  a  verticol 
boring  mill.  Here  also  a  special  (ig  is  used 


to  true  size  in  a  vertical  boring  mill 
as  indicated  in  Fig.  2.  In  this  oper¬ 
ation,  too,  a  special  jig  is  used.  It 
is  mounted  on  the  table  of  the  boring 
mill,  and  consists  of  a  machined  plate 
with  two  steel  brackets  fitted  with 
thumb  screws  and  a  steel  guide  jiin 
to  hold  the  piston  end  of  the  con¬ 
necting  rod.  After  the  jig  and  the 
fii’st  rod  have  been  proj>erly  eenter»*d 
and  adjusted,  turning  of  the  other 
rods  becomes  routine  work. 

T 

Novel  Tool  Holder 

CUTTIXG  THREADS  on  spin¬ 
dles  or  shafts  is  a  relatively 
easy  task  when  the  work  is 
done  by  a  skilled  machinist  and  the 
work  iiiece  is  made  from  standard 
material,  writes  Ilowanl  Beck,  master 
mechanic  at  a  lead-silver  mine  in 
northern  Mexico.  It  is  another  matter, 
however,  when  the  shaft  to  be  threaded 
is  made  of  tough  or  tomentose  mate¬ 
rial.  or  when  an  experienced  lathe 
operator  is  not  available,  as  is  often 
the  ca.se  in  remote  localities.  Usually, 
the  work  is  done  with  an  inflexible  tool 
— that  is,  a  tool  held  tight  in  the 
holder,  which  will  “bite”  into  the  work 
pie(-e  at  any  improper  advance  of  the 
compound  rest  of  the  lathe,  and  thus 
ruin  the  threads. 


/Too/ 


Pin  limits  movements 
'of  too!  head 


'SPliiMZPW 


. . . . .  .U  ^  .V  .C.  ii.  14.  . . 


Screw  to  adjust  tension) 
of  spring  '' - ' 

^Stee!  plunger  ^,'Spring 


The  tool  holder  shown  in  the  accom¬ 
pany  ng  sketch  has  overcome  these 
ditficulties,  and  since  its  adoption  at 
the  machine  shop  clean  threads  can 
now  be  cut  by  less  experienced  me¬ 
chanics.  Briefly,  it  consists  of  a 
removable  tool  head  held  between  tin- 
fork  of  the  tool  holder  proper  by  a 
steel  ])in ;  a  compression  spring;  a 
steel  plunger;  and  two  setscrews.  The 
movement  of  the  tool  head  is  limited 
by  a  short  j)in  operating  in  a  slot 
milled  into  one  side  of  the  fork  of  the 
tool  holder.  This  arrangement  allows 
the  tool  to  adjust  itself  automatically 
in  the  event  the  compound  rest  has 
accidentally  been  advanced  farther 
than  intended,  for  any  excess  pressure 
on  the  tool  proper  is  immediately 
transmitted  to  the  flexible  tool  heail 
balanced  by  the  compression  spring. 
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PATINO 


AT  LUPI  LUPI.  3  miles  below  Cotori,  the  Patino 
compony  has  a  hydro-electric  power  plant  oi  1.120- 
Icw.  rated  cai>acity.  Here  are  housed  four  under¬ 
shot  pelton  wheels,  each  direct-connected  to  a 
280-kw.  generator 


—Leading  Producer  of  Tin 


.  Generation  of  Electric  Power 


•  D.  C.  Deringer  .  .  .  and  .  .  .  John  Payne,  Jr. 

Min  SiiperintenJcnt  Chief  Geolof/ixt 

Potiho  Minis  cjf-  Entcriirises  Consoliihiteil.  Inc..  lAaVaiim,  lioliriti 


GKNKHATIOX  of  power 
iiiiule  by  the  Patino  company 
is  nmier  the  supervision  of 
the  Catijvi  division,  as  i> 
also  tile  work  of  construction  and 
maintenance  on  the  spillway-slime  tun¬ 
nels  and  penstocks  of  the  hydro¬ 
electric  installations.  Both  the  mining; 
camp  and  the  mitt  camp  have  a  chief 
electrician  who  supervises  the  electrical 
department  in  his  respective  camp. 
The  mine  electrical  department  ha>  a 
total  of  43  men  employed.  That  at 
Catavi  has  21S. 

Two  hydroelectric  and  two  ilicsel- 
electric  power  installations  furnish 
electricity  for  the  mine  and  mill. 
These  installations,  together  with  their 
respective  rated  capacities,  are  ijiven 
in  Table  XIX. 


The  Lupi  Lupi  hydroelectric  plant, 
located  three  miles  below  Catavi,  has 
four  undershot  i>elton  wheels,  each 
direct-connected  to  a  280-kw.  genera- 
toi‘.  The  water  supply  comes  from  a 
lake  made  by  a  76-meter  (249  ft.) 
dam  t>ne-half  mile  above  the  power 
house.  The  total  static  head  at  the 
pelton  wheels,  when  the  dam  is  full, 
is  402  ft.  This  dajii  is  of  the  single 
arch  type,  of  reinforced  concrete  and 
masonry  construction,  and  when  tilled 
to  capacity  contains  over  32,300,000 
cu.m,  of  water,  e<piivalent  to  13,000,- 
000  kw.-hr.  of  potential  power.  The 
water  that  passes  the  wheels  is  again 
stoi’ed  back  of  a  dam  40  meters  high 
situated  5  km.  further  down,  at  Cha- 
(|uiri.  Here  the  power  installation  con¬ 
sists  of  three  turbines  of  3.50  kw. 


capacity  each  and  one  of  100  kw.  The 
total  head  on  these  turbines  is  140  ft., 
but  the  total  amount  of  power  gen¬ 
erated  each  year  depends  upon  the 
amount  of  water  released  from  Lupi 
Lupi.  The  total  amount  of  power 
available  at  Lupi  Lupi  during  tin* 
rainy  season  is  consumed  at  a  uniform 
rate  during  the  dry  season,  so  that 
power  costs  will  remain  constant. 

Power  generated  at  these  two  plant>. 
Lupi  Lupi  and  Chaquiri,  is  trans¬ 
mitted  over  a  10,000-v.,  three-phase 
line  to  the  Catavi  switchboard,  from 
which  it  is  distributed  to  mine  and 
mill.  About  20  miles  of  high-tension 
transmission  line  is  installed  on  the 
properties. 

Diesel  installation  at  Catavi  consists 
of  nine  Sulzer  engines  ranging  in  size 
from  155  to  309  kw.  The  Miraflores 
plant  has  four  Sulzer  engines  of  400 
kw.  each  and  one  of  1040  kw.  capa¬ 
city.  Save  for  the  1040-kw,  diesel,  all 
power  is  generated  at  440  and  220  v. 
and  stepped  up  to  10,000  v.  for  trans¬ 
mission.  The  1,040-kw.  diesel  gener- 
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ates  at  10,000  v.  Fuel  oil  consumption 
for  diesel  power  averages  0.675  lb.  per 
kw.hr.  generated. 

Table  XX  shows  the  power  gen¬ 
erated  by  the  various  units  during  the 
past  four  years. 

Rainfall  on  the  average  is  24  in. 
in  the  Tranque  basin.  During  the  past 
two  years,  however,  this  average  has 
been  less  than  20  in.,  which  accounts 
for  the  drop  in  the  amount  of  hydro¬ 
electric  power  generated,  with  a  cor¬ 
responding  increase  in  the  percentage 
of  diesel  power. 


FELTON  WHEELS  and 
generators  in  the  Lupi 
Lupi  power  house.  The 
power  made  here  is 
transmitted  over  a  10,- 
000-volt,  three-phase  line 
to  the  Catavi  switch¬ 
board,  from  which  it  is 
distributed  to  both  the 
mine  and  mill 


THE  DAM  at  Lupi  Lupi. 
This  is  half  a  mile 
above  the  power  house. 
It  is  oi  the  single-arch 
type  and  built  oi  rein- 
iorced  concrete  and  ma¬ 
sonry.  It  is  249  ft.  high, 
this  giving  a  total  static 
head  oi  402  at  the  pelton 
wheels,  when  the  lake 
is  full 


CHAQUIRI  LAKE,  formed 
by  impounding  the  wa¬ 
ter  passing  Lupi  Lupi 
dam.  At  Chaquiri  the 
dam  is  40  meters  high. 
Water  is  delivered  to 
three  turbines  oi  350  kw. 
capacity  each,  and  one 
of  100  kw.  capacity.  The 
total  head  on  these  tur¬ 
bines  is  140  ft. 


A  typical  monthly  distribution  of 
power  generated  is  given  in  Table 
XXI. 

Cost  of  diesel  power  averages  over 
3  cents  U.  S.  currency  per  kw.-hr. 
whereas  that  of  hydro-electric  power 
is  less  than  ^  cent.  The  high  cost  of 
the  former  is  due  to  the  excessive 
transportation  costs  on  fuel  oil  and 
repair  parts.  Recently  the  company 
contracted  with  Bolivian  Light  & 
Power  Company  for  power.  A  40-km. 
higli-tcnsion  transmission  line  is  now 
under  construction,  which  when  com¬ 
pleted  will  connect  Bolivian  Power 
with  Patino  Mines  properties.  This 
jiurchased  power  will  supplant  diesel 
power,  leaving  the  diesel  installations 
as  standby  units  only.  Power  costs 
will  be  reduced  Avhen  this  power  is 
finally  delivered. 
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Mine  Power.^  Power  is  supplied  to 
the  mine  by  two  overhead  transmission 
lines  on  steel  towers,  one  from  Catavi 
to  Siglo  XX  and  Cancaiiiri  and  the 
other  from  Miratlores  to  Soeavon 
Patino.  These  are  connected  through 
the  mine  by  a  three-conductor, 
15,000-v.,  lead-covered,  steel-armored 
cable,  which  in  reality  is  a  long  bus. 
The  .system  is  sectionalized  at  vari¬ 
ous  points,  at  which  non-automatic 
switches  are  provided.  Automatic  pro¬ 
tection  is  to  be  found  only  at  Catavi 
and  Miraflores.  Overhead  lines  are 
equipped  with  line-type  lightning  ar¬ 
resters  at  feeder  and  intermediate 
points  to  protect  against  the  severe 
lightning  that  commonly  occurs  in  the 
di-strict.  Various  feeders  provide  sec¬ 
ondary  voltage  of  3000,  500  and  220 
along  the  line. 

Siglo  XX  sorting  plant  uses  500 
volts  for  all  motors,  and  the  shops  use 
220  volts.  Circuits  are  taken  off 


THE  MAIN  SWITCHBOARD,  at  Catavi. 

From  here  electric  power  is  delivered  to 
the  mill,  where  some  3,770  hp.  is  installed, 
and  to  Siglo  XX  and  Concahiri.  Power 
made  at  both  lupi  Lupi  and  Chaquiri  is 
received  here  for  distribution 
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AT  MIRAFLORES.  This  diesel-electric  plant 
has  five  Sulzer-driven  units,  the  rated  ca¬ 
pacity  being  2,162  kw.  One  unit  generates 
at  10,000  volts,  the  others  at  440  and  220, 
their  power  having  to  be  stepped  up  for 
transmission 


IN  THE  DIESEL  PLANT  at  Catavi.  Here 
nine  Sulzer  engines,  driving  generators 
ranging  from  155  to  309  kw.,  are  installed. 
The  rating  of  the  plant  is  2,195  kw. 


through  fused  safety  switches.  The 
starters  are  provided  wdth  overload 
protection.  There  are  four  10,000- 
volt  substations  underground,  two  of 
which  provide  for  sectionalizing  the 
10,000-volt  cable  to  facilitate  trouble¬ 
shooting. 

Three  motor-generator  sets  are  used 
to  provide  250-volt  d.c.  for  main  haul¬ 
age  by  trolley  locomotives.  They  are 
located  at  scattered  points.  The  main 
line  trolley  wire  is  of  No.  4/0  copper 
wire  and  the  branches  of  No.  2/0. 
Branches  that  are  used  regularly  are 
protected  by  automatic  carbon  circuit 
breakers,  but  those  that  see  little  serv¬ 
ice  have  single-pole  knife  switches 
only,  w’hich  are  left  open  when  not 
in  use. 

On  the  main  haulage  levels,  220-v. 
alternating  current  is  used  for  light¬ 
ing.  The  eight  hoists  and  two  com¬ 
pressor  stations  underground  have 
each  a  separate  transformer.  All  are 


’  The  data  for  electrical  equipment  at  the 
mine  are  furnished  by  H.  X.  Waters,  chief 
mine  electrician. 


Table  XIX.  Power  Plants 


I..ooatioii 

Type 

Rating 

K.w. 

Lupi  Lupi . 

Hydro-electric.  .  .  , 

1120 

Chaquiri . 

.  Hydro-electric .  .  .  . 

1150 

Catavi . 

Diesel-electric . 

2195 

Miraflores . 

Diesel-electric . 

2162 

Total  horsepower  installed . 

6627 

Table  XX.  Power  Generated, 
1932-1935 

Mira-  LupiLupi  Chaquiri 
Catavi  floras  Hydro-  Hydro- 

Diesel  Diesel  electric  electric 

Year  Plant  Plant  Plant  Plant  Total 

1932  2,377,430  757,000  9,168,810  3,311,404  15,614,614 

1933  281,840  464,080  7,185,250  3,191,099  11,122,269 

1934  3,280,000  2,487,160  4,702,400  2,601,200  13,070,760 

1935  2,123,000  1,947,120  5,744,500  1,865,500  11,680,120 

Table  XXI.  Power  Distribution 


Mine  Kw.Hr. 

Compressors .  340,510 

Locomotive  hauliise .  92,099 

Hoisting .  34,020 

Picking  plant .  82 , 545 

Machine  and  carpenter  shop .  17,869 

t 'amp  lighting  and  water .  88,889 

Mine  lighting .  59,291 

Others .  2,140 


717,975 


Mill 

Crushing .  129.249 

J  igs  sect  ion .  19, 35(5 

Rod  mill  grinding .  137, 087 

Sand  table  section .  49,434 

Slime  table  section .  27,553 

Return  water .  182,221 

Handling  concentrates .  7. .597 

Handling  tailings .  27,553 

PTotation  section .  48,099 

Mill  lighting .  13,275 

Sampling .  1,354 

Laboratory' .  3,237 

Drying  and  sacking  concentrates  ...  4,173 

Machine  and  carpenter  shop  .  15,. 534 

Electric  shop .  321 

General .  31,580 


097,747 

Catavi  Camp 

Camp  lighting  and  water .  101 , 107 


Hospital .  13, 247 

Company  stores .  2 ,  .504 

Other  uses .  1.100 


118,078 

Total  power  generated .  1 .533.800 


fi*(l  by  cables,  except  the  Animas  lioist. 

The  mine  is  provided  with  a  very 
adequate  telephone  system.  All  tel¬ 
ephones  are  of  the  magnetic  type  and 
are  connected  through  two  70-drop 
switchboards  located  in  the  mine  office 
building.  Underground  telephones  are 
serviced  by  a  main  75-pair  cable  with 
50-pair,  25-pair,  and  7-pair  cables 
running  to  various  se<'tions.  Cost  of 
maintaining  the  underground  electri¬ 
cal  equipment  is  high  because  of  the 
acidity  of  the  water. 

In  all,  .37  transformers  are  in  serv¬ 
ice  at  the  mine,  with  thirteen  spares. 
The  connected  motor  load  of  the  mine 
is  5000  hp. 


A  tabulation  of  the  compressor  mo¬ 
tors,  hoist  motors  and  generator  sets  at 
the  mine  is  given  in  Table  XXII. 

Recently  a  safety  signal  system  has 
been  installed  on  the  Forastera  hoist. 
Contacts  for  each  level  ai'e  made  by 
the  indicator  dial  at  the  hoist,  thereby 
rendering  it  impossible  to  ring  signals 
from  any  level  except  that  at  Avhich 
the  cage  is  stopped.  This  system  will 
probably  be  installed  on  all  hoists. 

MUl  Power.  The  power  installed  in 
Catavi  is  given  in  Table  XXIII. 

At  the  time  of  the  consolidation  of 
the  two  properties  into  the  Patino 
Mines  &  Enterprises  there  were  sev¬ 
eral  different  voltages  in  u.se  for 
[lower.  Although  44(1  volts  has  been 
adopted  as  standard  for  new  installa¬ 
tions  and  replacements,  many  motors 
of  different  voltages  still  remain. 

The  various  sections  of  the  mill  are 
sectionalized  on  the  main  switchboard. 
All  wiring  in  the  mill  is  in  conduit. 

During  the  past  four  years  of  low 
production,  the  mine  and  mill  loads 
have  been  staggered  so  as  to  keep  the 
amount  of  diesel  power  required  to 
be  generated  at  a  minimum.  At  pres¬ 
ent  the  mine  is  working  eight  hours 
and  the  mill  sixteen  hours  of  a  24-hr. 
day. 

The  Catavi  telephone  system  is  of 


HIGH-TENSION  TOWER  carrying  the  10,000- 
volt  power  transmission  line  to  Siglo  XX  and 
Conccmlri  from  the  switchboard  at  Catavi. 
About  20  miles  oi  such  line  is  installed  on 
the  company's  property 


Table  XXII.  Hoists,  Compressors, 
and  Motor-Generator  Sets  at 
the  Mine 

Hoists 


Location 

Hp. 

A'oltage 

Control 

Animas . 

90 

500 

Manual 

Reza . 

125 

.500 

Magnetic 

Blanca . 

75 

220 

Manual 

Forastera  . 

75 

220 

Manual 

Folvorin . 

10 

220 

Manual 

.San  Miguel . 

20 

220 

Manual 

.Salvadora . 

Reggis . 

75 

.500 

Manual 

Princip.al . 

200 

220 

Manual 

Victoria . 

10 

220 

Manual 

Compressors 


Locution 

Hp. 

Voltage 

No.  1  Cancafliri .... 

320 

220 

No.  2  Cancafliri  ... 

.  320 

220 

No.  3  Siglo  XX  .... 

.  220 

3000 

No.  4  Salvadora ... 

.  238 

500 

No.  5  Salvadora. . . . 

.  238 

500 

No.  6  Cancafliri .... 

.  825 

3000 

No.  8  Cancafliri .... 

.  825 

3000 

.S\  iichronou8  type 

motor  used  in  each 

case. 

Motor-Generator  Sets 

Locat  ion 

Hp.  Voltage 

Generator 

Kw. 

Desquinche . 

110  220 

75 

.Siglo  compressor .  .  . 

no  220 

75 

Salvadora . 

110  3000 

75 

.Synchronous  type  used  in  each  case. 


Table  XXIII.  Power  Installed 
at  Catavi 


Location 

Hp. 

Voltage 

Crushing  plant . 

781 

440 

Rod  mill  grinding . 

800 

440 

( 'oncentration . .' . 

641 

440  and  220 

Pumps-return  water  and 

slime  tailings . 

305 

440 

Tramway  and  hoists . 

105 

440 

Flotation  section . 

397 

440 

Bodega  Barrilla . 

108 

440 

Machine  shop . 

120 

220 

Carpenter  shop . 

137 

220 

Foundry . 

20 

220 

Welding . 

115 

220 

Electric  shop . 

73 

220 

Power  house . 

99 

220 

Laboratory . 

36 

440 

Garagte . 

3 

220 

Lime  kiln . 

30 

220 

Total  horsepower  in- 

stalled . 

3,770 

the  magnetic  type,  with  a  112-drop 
switchboard  located  in  the  general  of¬ 
fice.  Two  branch  switchboards  of  20 
drops  each  are  located  in  Lupi  Lupi 
and  Miraflores  respectively.  There  is 
a  pole  line  carrying  28  wires  between 
Catavi  and  Siglo  XX. 

Electric  Shops.  Siglo  XX  has  a 
new  shop,  50  ft,  by  100  ft.,  containing 
all  the  facilities  necessary  for  electri¬ 
cal  repairing.  A  pit  and  an  overhead 
crawl  are  provided  for  servicing  loco¬ 
motive  repairs  and  a  separate  section 
for  testing  and  repairing  telephones 
and  motor  controls.  The  shop  at  Ca¬ 
tavi  has  about  the  same  facilities  but 
is  not  so  well  equipped.  All  types 
of  electrical  repairs  are  done  by  the 
native  workmen  under  the  direction  of 
a  chief  electrician. 


.T.j8 
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Choosing  a  Mining  Method 
For  Gold-bearing  Gravels 

{Continued  from  page  346) 

The  approximate  daily  operating 
cost  is  itemized  and  totaled  in  Table 
X.  The  cost  of  labor  is  $160.65  and 
that  of  fuel  and  supplies  is  $199.15, 
giving  a  grand  total  of  about  $360. 

Depreciation  of  Equipment.  Any 
value  assigned  to  depreciation  and  re¬ 
sale  will,  at  best,  be  but  a  rough  esti¬ 
mate.  It  is  felt,  however,  that  some 
return  can  be  realized  from  a  resale  of 
part  of  the  equipment.  In  most  cases, 
because  of  excessive  transportation 
charges,  nothing  is  gained.  All  indica¬ 
tions  point  toward  a  life  for  the  prop¬ 
erty  in  excess  of  10  years.  Deprecia¬ 
tion  will  be  based  on  a  life  of  10  years. 

The  items  entered  in  Table  XI  give 
a  total  of  $7619,  the  total  yearly  de¬ 
preciation.  This,  divided  by  180  days, 
gives  a  daily  dejn'eciation  charge  of 
$42.  The  daily  development  charge, 
found  by  multiplving  2800  bv  $0.0033, 
is  $9. 


Fixed  Charges.  These  include  in¬ 
terest  on  the  investment,  taxes,  and 
redemption  of  capital.  For  interest 
on  investment,  take  6.00  per  cent;  for 
taxes,  take  1.50  per  cent;  for  re¬ 
demption  of  capital  (capital  returned 
in  10  yr.,  3  per  cent  compounded  an¬ 
nually),  take  8.72  per  cent.  The  total 
is  16.22  jier  cent. 

Total  capital  to  be  returned  is  $85,- 
905.  It  comprises  the  following  items: 
Equipment  and  buildings,  $60,170;  in¬ 
stallation  and  dead  work,  $7,135;  de¬ 
velopment  (drilling),  $18,600;  total, 
$85,905.  The  yearly  tixed  charge  is 
found  by  multiplying  $85,905  by  16.22 
)>er  cent,  giving  $13,935.  The  daily 
fixed  charges  are  calculated  by  divid¬ 
ing  this  amount  by  180,  giving  $78. 

Thus  the  total  daily  cost  of  mining 
with  the  power  drag  scraper  is  found 
to  be  $503,  as  shown  in  Table  XII, 
which  gives  also  the  component  items. 
Divided  by  2800  eu.yd.,  this  cost  is 
equivalent  to  18  cents  per  eu.yd.  Thus 
the  estimated  profit  to  be  earned  by 
this  method  of  mining  will  be  54.3  cents 
minus  19  cents,  or  36.3  cents  per  eu.yd. 


Table  X.  Approximate  Doily  Operating  Cost 


C  winchineu  at  $8  per  S-hr.  shift .  $48.00 

4  sluice  tenders  at  $0,025  per  hour.  ( 12-lir.  shift) .  CiO.OO 

]  diesel  engineer  and  repair  man  at  $10 .  10.00 

4  roustabouts  at  $6.25  per  day .  25.00 

1  cook  and  helper  at  $12  per  day .  12.00 

1  engineer  in  charge  at  $12  per  day .  12.00 

1  truck  driver  at  $0,625  per  hour .  6.25 

:!  tractor  operators  at  $0.(25  per  hour .  17.40 


Total  .  $160.65 

Fuel  and  supplies. 

2  ISO  hp.  diesel  engines  using  0.5  lb.  oil  per  bhp.-hr. 

0.5  X  1/7.5  X  260  X  24  X  $0.27 .  $113.00 

l.ul)ricatlng  oil.  Consumption,  1500  bhp.-hr.  per  gal. 

24  X  260  X  0.65  -f-  1500 .  2.70 

Tractor  consumption,  3  gal.  per  hr.  for  23  hr .  18.60 

Pump  motor  0.1  gal.  per  bhp.-hr.  (Estimated  motor  develops  20  bhp.  to  operate 
pump.  Runs  24  hr.  per  day).  Gasoline  at  property  $0.32  per  gal. 

0.1  X  20  X  24  $0.32 . . . . .  15.35 

Truck,  30  gal.  per  day.  $0.25  per  gal  at  Fairbanks  in  500  gal.  lots) .  7.50 

Lubricating  oil  for  truck,  pump  motor  and  tractor .  2.00 

Food  and  fuel  for  20  men  at  $2  per  day .  40.00 


Total  .  $199.15 

Gr:iii(l  Total  .  $360.00 


Table  XL  Depreciation  and  Resale  Value 


lUiildiiiKs. 

Life  of 

Resale  Value,  End 
of  10  Years,  or  at 

Yearly 

depreciation, 
on  a  basis 

Imnrovenients 

Equipment. 

Time  Sold,  If  Less 

of  10  years. 

and  Equipment 

Years 

Than  10  Years 

or  when  sold. 

Model  BB  Ford  truck . 

...  5 

$150 

$150 

i'aterpillar  tractor . 

5 

200 

734 

Sluice  line  and  hopper . 

1 

none 

1000 

Pipe  line  . 

20 

500 

250 

Keystone  drill  . 

10 

500 

350 

Crescent  hydraulic  scraper . 

4 

none 

300 

Ford  V-8  motor . 

...  5 

none 

80 

5  storage  tanks . 

lo 

none 

87 

6-in.  pump  . 

...  O 

none 

1.50 

2  power  scraper  units.  (  scraper 

none 

20S3 

complete  *  t  diesels 

20 

6000 

1275 

Dam  . 

.  .  .  .  1 

none 

1000 

Buildings  . 

.  .  .  .  20 

none 

160 

Total  yearly  depreciation . 

$7619 

‘The  rate  of  depreciation  on  various  i(arts  of  the 

unit  is  not  the  same. 

Diesel  engine 

taken  with  a  life  of  20  .vears,  and  a 

resale  value  at 

the  end  of  10  years. 

Remainder  of 

equipment  has  a  life  of  three  years  and  no  resale  value.  Engine  and  hoists  taken  as 
three-quarters  of  the  value  of  the  units. 

Maintenance  charges.  The.se  cliarges 
are  based  on  4  ])er  cent  of  the  cost  of 
all  equipment  laid  down  at  the  jirop- 
erty,  plus  buildings,  excavations,  dam, 
and  drain. 

Maintenance  =  ($60,170  -f-  $1,000  -|- 
$1,080)  X  4  per  cent  =  $2490  per 
vear 

Daily  cost  =  $2490/180  =  $14 


Table  XII.  Total  Doily  Cost  with 
Power  Drag  Scraper 


Mining  : .  $360 

Depreciation  .  42 

Development  .  9 

•Maintenance  .  14 

Fixed  charges  .  ”8 


Total  .  $503 


{To  he  continued) 


Dredge  Buckets 
Jarred  Clear  by 
Swinging  Weight 

TO  ATTAIN  a  maximum  output 
on  a  gold  placer  dredge  calls 
for  (1)  full  buckets,  and  (2) 
proper  discharge  of  the  bucket  con¬ 
tents  into  the  revolving  trommel  where 
the  gold-bearing  gravel  is  washed  and 
disintegrated.  In  normal  ground  and 
with  a  competent  winchman  handling 
the  dredge,  this  is  a  relatively  simple 
matter,  but  frequently  difficulties  arise 
when  digging  clayey  material.  A  por¬ 
tion  of  the  gravel  will  remain  in  the 
buckets,  and  if  no  provision  is  made 
to  remedy  this,  production  will  decline 


regardless  of  how  careful  the  bucket 
line  is  operated  by  the  winchman. 

The  Gold  Hill  Dredging  Company, 
experiencing  similar  difficulties  on  the 
9-eu.ft.  dredge  working  near  Loomis, 
Calif.,  solved  the  problem  successfully 
by  installing  the  simple  device  shown 
in  the  accompanying  sketch.  The 
swing-like  contraption  is  above  the 
upper  tumbler  and  consists  of  two 
channel-iron  arms,  two  flanged  steel 
pins,  and  a  steel  ram  or  weight  some¬ 
what  wider  than  the  bucket  proper. 
The  slot  at  the  end  of  each  arm  pre¬ 
vents  jamming  of  the  device.  Opera¬ 
tion  is  simple.  The  swing  raised  grad¬ 
ually  by  the  advancing  bucket  is  sud¬ 
denly  released  after  the  bucket  has 
passed  the  turning  point  and  as  a  con¬ 
sequence  strikes  the  next  bucket  with 
considerable  force.  Vibration  caused 
by  the  impact  tends  to  loosen  the  ^ 
bucket  contents  and  thus  assures 
proper  discharge  into  the  revolving 
trommel. 
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Namaqualand,  in  South  Africa, 
Becomes  Copper-conscious 

Old  district  is  being  revived  by  American  capital  and  engineers 


Anew  company,  the  O’Okiep 

Copper  Company,  Ltd.,  has  just 
been  registered  with  a  capital  of 
£1,600,000  in  10s.  shares  to  work  the 
copper  property  in  Namaqualand,  in 
northern  Cape  Province,  South  Africa, 
formerly  operated  by  the  South  African 
Copper  Company,  Ltd.  Operations  are 
scheduled  to  begin  in  1939. 

The  new  company  will  erect  the  larg¬ 
est  base-metal  recovery  and  smelting 
plant  in  the  Union,  with  an  initial  daily 
output  of  1,500  tons  of  copper  ore  yield¬ 
ing  about  50  tons  of  metal.  At  present 
prices  the  annual  production  of  about 
20,000  tons  is  worth  about  £1,200,000. 

The  vendor  company.  South  African 
Copper  Company,  Ltd.,  is  registered  in 
the  State  of  Delaware,  and  H.  DeWitt 
Smith,  of  Newmont  Mining  Corporation, 
is  president;  Harold  K.  Hochschild,  of 
American  Metal  Company,  is  vice-presi¬ 
dent;  Fred  Searls,  Jr.,  vice-president; 
Henry  E.  Dodge,  secretary  and  treas¬ 
urer,  of  the  O’Okiep  enterprise,  for 
which  the  necessary  funds  have  been 
secured  in  the  United  States.  About 
2,000  persons,  500  of  whom  are  Avhites, 
will  find  employment  through  the  new 
venture,  which  is  expected  to  give  a  fresh 
impetus  to  an  area  now  inhabited  by  only 
a  few  impoverished  families.  American 
engineers  have  already  completed  most 
of  the  plans  for  the  mine,  mill  and  the 
smelting  unit.  Although  at  first  the 
property  will  be  worked  by  one  shift, 
two  shifts  are  planned  ultimately,  which 
would  then  result  in  a  daily  output  of 
3,000  tons  of  ore,  or  nearly  40,000  tons 
of  copper  a  year  provided  demand  for 
copper  warrants  such  an  increase.  It  is 
estimated  production  costs  per  pound  of 
refined  copper  delivered  at  European 
ports  will  be  fijc. 

The  property,  covering  several  hun¬ 
dred  thousand  acres,  is  known  to  contain 
an  ore  reserve  of  10,200,000  tons  aver¬ 
aging  2.45  per  cent  copper.  The  first 
production  will  be  from  the  Nababeep 
mine,  one  of  a  series  of  copper-bearing 


dikes,  formerly  a  substantial  producer 
of  copper.  A  headframe  will  be  erected, 
hoists  installed,  and  a  1,000-ton  ore  bin, 
together  with  a  crushing  plant,  will  be 
erected.  Electric  power  for  the  whole 
project  will  be  supplied  by  four  EE-8, 
1,000-hp.  Worthington  diesel  engines 
that  will  drive  665-kw.  General  Electric 
generators.  Ore  from  the  crushing  plant 
will  be  conveyed  by  aerial  tram  3  miles 
to  the  mill  to  be  erected  at  Garracoup. 

Three  milling  units,  each  of  500  tons’ 
capacity,  will  constitute  the  mill. 
Symons  cone  crushers,  Marcy  ball  mills, 
and  Dorr  classifiers  have  been  purchased 
for  the  plant.  The  smelter  will  employ 
the  Peirce-Smith  system  of  converting 
and  blister  copper  will  be  transported 
by  narrow-gage  railway  90  miles  to  Port 
Nolloth,  on  the  West  coast.  A  small 


group  of  American  engineers  will  direct 


operations.  George  A 

..  Kervin 

is  gen- 

eral  manager,  Wesley  P.  Goss,  mine 

superintendent ;  F.  A. 

,  Elliott, 

mill  su- 

perintendent ;  John  C. 

Salisbury 

,  smelter 

superintendent ;  W. 

E.  Lane,  con- 

struction  superintendent  and  W. 

E.  Meals, 

mine  engineer.  The 

remainder  of  the 

technical  staff  must 

be  selected  from 

British  or  Canadian  engineers. 

►  The  following  is  a 

summary 

of  value 

of  mineral  production 
the  past  two  years: 

in  the  t 

iniou  for 

id:!.'. 

19.30 

Gold  .  £< 

6,532,830 

£79,495,202 

Diamonds  . 

2,171,207 

2,125,210 

Goal  . 

3..')39.7!»0 

3,949.730 

Silver  . 

133,903 

97,051 

I'latinum  metals. . . . 

179,097 

176,292 

Dsmiridium  . 

24,400 

28,445 

t’opper  . 

324,910 

385,571 

Tin  . 

130.892 

114..510 

Chrome  ore  . 

174,859 

182,909 

Iron  ore  . 

144,988 

94,129 

Manganese  . 

127,909 

259,401 

Asbestos  . 

220.107 

337.2im 

Emerald  crystals... 

10,736 

6,082 

Corundum  . 

36,552 

38,240 

Iron  i)yrites . 

29.030 

28.4.50 

Mineral  paints . 

16,950 

24,806 

Soda  . 

20,400 

28.2«50 

Granite  . 

47,787 

47,404 

Gypsum  . 

18.065 

28,161 

Lime  and  limestone 

21.851 

742,754 

Sandstone  . 

9.075 

25,411 

Slate  . 

28,501 

17,357 

The  total  value  of  the  Union’s  min¬ 
eral  production  last  year  was  £88,516,- 
790,  compared  with  £84,070,610  in  1935. 

“For  the  fourth  year  in  succession,  I 
am  able  to  record  a  continuance  of  the 
spectacular  expansion  of  the  South 
African  gold-mining  industry,”  says  Dr. 
Hans  Pirow,  the  Government  Mining 
Engineer,  in  his  report  for  1936,  which 
has  just  been  published.  “This  expan¬ 
sion  is  reflected,”  continues  the  report, 
“in  the  increase  of  the  tonnage  hoisted 
on  large  gold  mines  on  the  Witwaters- 
rand  from  52,912,593  in  1935  to  58,151,- 
624  last  year.  At  the  same  time,  the 
number  of  whites  employed  on  these 
mines  rose  from  30,798  to  33,628,  whilst 
the  native  complements  rose  by  19,765 
to  285,543.  The  expenditure  on  salaries 
and  wages  on  the  Witwatersrand  showed 
a  corresponding  increase,  rising  from 
£20,819,686  in  1935  to  £22,911,067  in 
1936.” 

►  Mineral  resources  in  French  West 
Africa  are  greater  than  is  generally 
known,  according  to  latest  available  sur¬ 
veys,  which  indicate  that  the  use  of  mod¬ 
ern  machinery,  such  as  has  been  intro¬ 
duced  at  the  Gold  Coast,  would  lead  to  a 
much  larger  output.  Gold  is  easily  the 
most  important  of  the  mineral  resources 
of  French  West  Africa.  The  production, 
which  is  now  exclusively  native,  has  not 
ceased  to  grow  in  recent  years.  During 
1933,  1934,  and  1935,  the  gold  exports 
from  Guinea  represented,  39.6,  46.4,  and 
52.8  per  cent  of  the  exports  of  that  col¬ 
ony.  Apart  from  Guinea,  the  French 
Sudan,  Senegal,  and  the  Ivory  Coast  are 
producers  of  gold.  Diamonds,  exploited 
in  French  Guinea,  figured  for  the  first 
time  in  the  export  statistics  for  1936. 
Substantial  beds  of  iron  ore  and  alumi¬ 
num  mineral  (bauxite)  are  known.  The 
low  grade  of  these  deposits,  however, 
does  not  permit  of  their  exploitation. 
Although  mineral  activity  in  French 
West  Africa  is  still  in  its  infancy,  a 
methodical  program  of  exploitation  and 
research  has  been  established. 

►  Interesting  sidelights  on  mining 
methods  on  the  East  Band  are  provided 
by  the  latest  report  of  the  Inspector 
of  Mines  at  Brakpan.  The  most  impor¬ 
tant  advance  has  been  the  adoption  by 
most  mines  of  electric  blasting  in  verti¬ 
cal  shaft  sinking.  When  electric  blasting 
was  first  introduced,  shaft  sinkers  gen¬ 
erally  viewed  it  witb  disfavor.  Whereas 
in  1935  only  five  shafts  out  of  nine  em¬ 
ployed  electric  blasting,  the  number  had 
increased  to  seven  last  year.  The  in¬ 
creased  safety  niie  to  the  easier  detec¬ 
tion  of  misfires  and  the  elimination  of 
“lightning  up”  are  two  among  many  ad¬ 
vantages  of  blasting  electrically.  The 
general  method  of  hanging-wall  support 
on  most  mines  in  this  district  is  22  in. 
to  30  in.  diameter  concrete  pancake  piers 
with  timber  cushions. 

►  The  New  Witwatersrand  Gold  Ex¬ 
ploration  Company,  Ltd.,  in  conjunction 
with  New  Central  Witwatersrand  Areas, 
Ltd.,  is  boring  to  intersect  the  Main 
Reef  Series  on  its  farm  Gerhardminne- 
bron  No.  4  in  the  Potchefstroom  district. 
The  hole,  drilled  by  a  Sullivan  diesel 
engine,  has  reached  a  depth  of  8,102  ft. 
and  is  considered  one  of  the  deepest  dia¬ 
mond  drill  boreholes  in  the  world. 
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terests,  is  soon  to  be  equipped  with  a 
50-ton  mill  to  treat  a  large  body  of 
low-grade  ore  now  in  course  of  develop¬ 
ment.  A.  P.  Robillard  is  in  charge  of 
operations. 

►  Sinking  of  the  main  shaft  to  a  depth 
of  700  ft.  is  in  progress  at  the  Davey 
mine,  in  Garden  Valley,  controlled  by 


can  be  eliminated  by  meeting  conditions 
set  forth.  The  plan  carries  a  50  per  cent 
penalty  on  the  new  rates,  applied  to 
those  not  meeting  recjuired  conditions. 
Under  this  new  ruling  the  surcharge  will 
apply  to  all  mines.  Old  rates  were  $2.24 
per  $100  payroll  for  underground  men, 
56c.  for  men  on  the  surface,  and  $1.40  for 
ore  milling. 


Original  Amador  Mine 
Suspends  Operations 


Higher  operating  costs  blamed  lor  shut¬ 
down — Gold  Point  mine,  near  Downieville. 
being  rehabilitated 


►  Operations  at  the  Original  Amador 
mine,  first  operated  in  1851  and  one 
of  the  largest  properties  in  the  Amador 
City  area,  were  suspended  on  June  1. 
The  shutdown  was  due  to  the  instability 
of  labor  conditions,  coupled  with  the 
threatened  increase  in  wages  and  in¬ 
creasing  cost  of  materials  and  sup¬ 
plies,  according  to  S.  E.  Woodworth, 
of  San  Francisco,  who  heads  the  com¬ 
pany.  The  mine  had  been  operated  for 
nearly  four  years  and  production  was 
treated  in  the  600-ton  mill  reconditioned 
about  two  years  ago.  Cessation  of  work 
at  the  mine  aifects  about  80  men. 


►  Granite  Basin  Mining  Company,  of 
which  C.  F.  Tolman,  professor  of  eco¬ 
nomic  geology  at  Stanford  University, 
is  president,  has  completed  all  prelimi¬ 
naries  for  the  reopening  of  the  Robinson 
mine,  near  Oroville.  Operations  were 
suspended  late  in  March,  following  the 
death  of  John  Tolman,  superintendent. 
Present  plans  include  extensive  develop¬ 
ment  at  depth.  The  mill  available  at 
the  property  handled  50  tons  of  ore  a 
day  prior  to  the  shutdown.  About  35 
men  will  be  reemployed,  with  H.  J. 
Crawford,  superintendent,  in  charge  of 
operations. 

►  Golden  Queen  Mining  Company,  W.  C. 
Browning,  general  manager,  has  erected 
a  new  headframe,  installed  hoisting  and 
compressor  equipment,  and  is  now  re¬ 
conditioning  the  shaft  at  the  Silver 
Prince  mine,  near  Mojave,  preliminary 
to  resumption  of  comprehensive  mining. 
The  property  is  one  of  several  acquired 
recently  by  the  company. 


Surface  plant  and  300-ton  mill  at  the  Oro  Fino  mine,  at  Ophir, 
Calif.  The  property  is  controlled  by  Oro  Fino  Consolidated 
Mines  Company 


the  Dayton  Consolidated  Mines  Com¬ 
pany,  at  Randsburg,  has  started  oper- 
extensive  lateral  explorations  to  locate 
and  test  the  extensions  of  rich  veins 
worked  in  adjacent  mines.  Homer  L. 
Gibson  is  president  of  the  company. 

►  The  National  Mineral  Separation  Com¬ 
pany,  at  Randburg,  has  started  oper¬ 
ating  its  new  50-ton  amalgamation  mill 
on  ore  developed  during  mill  construc¬ 
tion,  and  is  pressing  mine  development 
as  well  as  work  on  the  Daily- Johnson 
claims,  adjoining  the  Buckboard  mine, 
acquired  recently.  M.  R.  Robinson  is 
president  of  the  company. 

►  The  100-ton  mill  in  course  of  erection 
at  the  Cactus  Queen  mine,  on  the  west 
slope  of  Middle  Buttes,  near  Mojave, 

►  Rehabilitation  work  is  being  pushed  is  rapidly  nearing  completion  and  mill- 

at  the  Gold  Point  mine,  near  Downie-  ing  operations  are  scheduled  to  start  in 

ville.  Sierra  County,  by  Tombstone  De-  July.  Shaft-sinking  operations  have  been 

velopment  Company,  of  Arizona.  The  resumed.  About  35  men  are  employed 

property  was  acquired  recently  by  the  under  the  direction  of  F.  V.  Johnson, 

company,  and  active  mining  operations  aside  from  the  40  men  engaged  in  the 

are  to  commence  immediately  after  com-  construction  of  the  mill  and  other  sur- 

pletion  of  the  preliminary  clean-up  work.  face  plant  imits.  Operations  at  the 

R.  J.  Kohlen,  superintendent,  directs  property  are  directed  by  B.  C.  Staiger, 

operations.  general  superintendent. 

►  Mountain  Copper  Company,  Ltd., 
William  F.  Kett,  general  manager,  op¬ 
erating  extensive  properties  at  Mathe- 
son,  Shasta  County ;  the  Big  Canyon 
mine,  at  Shingle  Springs;  and  a  smelter 
at  Martinez ;  is  sampling  the  Green 
Mountain  mine,  near  Crescent  Mills, 
Plumas  County,  with  R.  J.  Burgess  in 
charge  of  the  work. 

►  A  reduction  of  75  per  cent  in  present 
silicosis  surcharge  rates  was  recently  an¬ 
nounced  by  S.  L.  Carpenter,  Jr.,  Cali¬ 
fornia  Insurance  Commissioner.  The 
rates  apply  to  new  and  renewal  business. 
A  new  rating  plan  is  to  be  developed  by 

►  The  old  Philadelphia  mine,  near  French  the  California  Inspection  Rating  Bureau 
Gulch,  operated  by  San  Francisco  in-  under  which  the  total  silicosis  surcharge 


Tamarack  Reclamation 
Plant  Ready 


Calumet  &  Hecia  will  soon  stort  produc¬ 
ing  copper  from  second  plant — Copper 
Range  selling  total  output  to  one  consumer 


►  The  Quincy  mine  now  has  one  unit  in 
its  stamp  mill  in  operation.  Additional 
miners  have  been  employed  and  produc¬ 
tion  will  be  steadily  increased. 

►  The  Copper  Range  Company  is  ear¬ 
marking  its  entire  metal  output  to  its 
subsidiary,  the  C.  G.  Hussey  Company, 
of  Pittsburgh,  copper  fabricators.  Cop¬ 
per  Range  having  withdrawn  from  the 
outside  market.  Extensive  improvements 
have  been  made  at  the  Hussey  plant. 
The  company’s  business  has  been  very 
satisfactory  so  far  this  year,  and  the 
outlook  is  promising. 

►  Calumet  &  Hecia  Consolidated  has  re¬ 
conditioned  its  Tamarack  reclamation 
plant,  idle  since  the  latter  part  of  1930. 
Tonnage  of  material  available  for  treat¬ 
ment  is  estimated  to  be  sufficient  for 
five  years’  operation.  At  the.  Lake  Lin¬ 
den  reclamation  plant,  the  remaining 
conglomerate  sands  wiU  keep  the  plant 
in  operation  approximately  seven  years. 
The  Lake  Linden  sands  annually  yield 
as  much  copper  as  an  average-sized  mine, 
last  year’s  output  being  over  9,500  tons 
of  refined  copper.  Pounds  of  refined 
copper  per  ton  of  sand  treated  were  12.39 
in  1936,  compared  with  an  average  of 
11.43  since  the  plant  started.  The  sands 
treated  last  year  were  richer  than  the 
value  of  the  remaining  reserves. 


►  Erection  of  a  100-ton  mill  has  been 
started  at  the  Beauregard  tungsten  mine, 
near  Bishop,  Inyo  County,  taken  over 
recently  by  Tungsten  Associates.  Cecil 
H.  Smith  is  manager. 

►  Oregon  and  Washington  interests 
headed  by  Ira  Mahon  have  taken  a  lease 
and  option  on  the  Finney  mine,  at 
Downieville,  owned  and  operated,  until 
a  fire  damaged  and  caused  a  shutdown 
of  the  plant  last  year,  by  the  Gruss 
Mining  Company.  Rehabilitation  work 
has  been  started  under  the  direction  of 
Martin  Miller. 
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Court  Order  Halts  Jumbo 
Production 

Litigation  must  be  cleared  before  new 
owners  can  operate — Mill  at  Nevoda  Con¬ 
solidated  Copper  treating  17,000  tons  daily 

►  A  restraining  order  issued  by  Judge 
L.  O.  Hawkins  in  the  district  court  at 
Winnemucca  forbids,  pending  the  out¬ 
come  of  litigation,  the  removal  of  ore 
or  mill  products  from  the  Jumbo  gold 
property,  in  the  Awakening  district, 
Humboldt  County.  The  mine  was  bought 


from  two  prospectors  by  George  B. 
Austin,  of  Jungo,  early  in  1935,  for 
$10,000,  with  a  $500  down  payment. 
A  month  ago  Austin  and  members  of 
his  family  who  are  co-owmers  gave  an 
option  on  the  mine  to  J.  K.  Wadley  and 
H.  L.  Hunt,  Texas  oil  operators,  for 
total  purchase  price  of  $10,000,000  with 
minimum  payments  of  $100,000  annu¬ 
ally,  receiving  $250,000  down  in  cash. 
Late  last  year  suit  was  filed  against 
the  Jumbo  owners  by  Walter  E.  Trent, 
who  claimed  a  half  interest  under  an 
oral  grubstake  agreement.  Two  others, 
J.  G.  Huntington  and  Koy  Whitman, 
filed  a  second  suit  as  intervenors  on 
similar  grounds,  and  lately  a  third  suit, 
alleging  fraud  in  connection  with  the 
original  sale,  was  filed  by  the  dis¬ 
coverers,  “Bed”  Staggs  and  Clyde  Tay¬ 
lor.  W.  H.  McCartney  is  in  charge  of 
the  property  and  of  others  controlled 
by  the  same  group  in  northern  Nevada. 
The  Jumbo  mine  is  36  miles  northeast 
of  Jungo,  a  station  and  small  settlement 
on  the  Western  Pacific  Railroad  35  miles 
west  of  Winnemucca,  county  seat  of 
Humboldt  County. 

►  At  its  smelter  and  concentrator  north 
of  Ely,  White  Pine  County,  the  Nevada 
Consolidated  Copper  Company  is  re¬ 
ported  to  be  treating  around  17,000 
tons  per  day,  including  3,000  tons  from 
the  underground  workings  of  the  Con¬ 


solidated  Coppermines  Corporation  and 
from  leases  on  the  latter’s  ground  near 
Lane  City.  The  product  of  the  Nevada 
Consolidated  Copper  comes  almost  al¬ 
together  from  its  open-pit  mine. 

►  The  Desert  Silver,  Inc.,  was  recently 
organized  and  a  175-ton  cyanide  mill 
is  in  process  of  construction  at  the  prop¬ 
erty.  Ira  B.  Joralemon,  San  Francisco 
engineer,  is  president;  Fred  Grayson  is 
directing  engineer,  and  Percy  Dodson 
superintendent,  the  report  stated.  Mail 
is  received  at  Silver  Peak,  Nev. 

►  Equipment  has  been  provided  by  the 
lately  organized  Swales  Mountain  Cop¬ 
per  Mining  Company  to  prospect  copper 
deposits  20  miles  north  of  Carlin,  in 
Elko  County.  A  wide  zone  of  copper, 
containing  some  silver  and  zinc,  has 
been  exposed  by  surface  cuts  for  a 


length  of  3,000  ft.  Earl  E.  Kain,  w’itli 
an  office  at  Elko,  represents  the  group 
of  San  Diego,  Calif.,  men  financing  the 
venture. 

►  A  contract  has  been  let  by  C.  D. 
Terwilliger,  president  of  the  Jungo  Star 
Gold  Mines  Company,  for  sinking  a  200- 
ft.  vertical,  two-compartment  shaft  on 
the  company’s  Haystack  mine,  in  north¬ 
ern  Pershing  County,  8  miles  southwest 
of  Jungo,  nearest  rail  point.  R.  G. 
Taylor  is  in  charge  of  the  w'ork. 

►  Sulphur  deposits  situated  near  Sulphur 
station  on  the  Western  Pacific  Railroad 
in  Humboldt  County  have  been  sampled 
lately  by  Eastern  men  said  to  be  identi¬ 
fied  with  Louisiana  and  Texas  pro¬ 
ducers.  A  large  production  has  been 
made  by  several  companies  that  have 
leased  from  the  owner,  Sam  Beetem,  who 
makes  occasional  carload  shipments  of 
high  grade. 

►  The  Grand  Deposit  Consolidated 
Mines,  Inc.,  was  organized  lately  by 
Utah  men  to  acquire  and  reopen  the  old 
Grand  Deposit  mine,  at  Aurum,  in  the 
Muncy  Creek  district.  White  Pine 
County.  Prior  to  incorporating,  the  new 
owners  sank  the  240-ft.  main  shaft  to 
450  ft.  and  reconditioned  mine  buildings 
and  equipment,  including  a  25-ton  mill. 

►  Steel  and  structural  materials  are 


being  delivered  at  the  mill-site  of  the 
Getchell  mine,  in  eastern  Humboldt 
County,  where  excavation  has  been  com¬ 
pleted  for  a  large-capacity  mill.  The 
Western-Knapp  Engineering  Company  of 
San  Francisco  has  been  awarded  the  con¬ 
tract  to  design  and  erect  the  400-ton  ore 
roasting  plant  and  a  cyanide  plant  for 
the  company. 

►  Ambassador  Gold  Mines  Company  has 
added  a  primary  crusher,  a  larger 
classifier,  and  flotation  cells  to  its  mill 
at  the  Buckskin  mine,  in  Douglas 
County,  increasing  capacity  to  60  tons 
per  day.  An  orebody  opened  to  a  depth 
of  260  ft.  carries  gold  and  some  copper. 
Horace  Lackey,  of  Yerington,  Lyon 
County,  is  manager. 

►  Placer  mining  is  being  conducted  at  a 
number  of  points  in  Nevada,  but  ^vith 
indifferent  success  as  a  rule  because  of 
water  shortage.  The  Nevada  Porphyry 
Gold  Mines,  at  Round  Mountain,  in  Nye 
County,  reports  a  supply  of  water  ade¬ 
quate  for  several  months  from  its  pipe 
lines  that  bring  water  from  Jett  and 
Jefferson  canyons.  Other  placer  areas 
include  the  Osceola,  Sawtooth,  Spring 
Valley,  Rabbit  Hole,  Limerick,  and  Gold 
Run  districts,  in  which  most  of  the  work 
is  dry  placering. 

►  A  leaching  plant  operated  on  the 
Carson  River  below  Dayton  by  the  Day- 
ton-Douglas  Cyaniding  Company  is  treat¬ 
ing  100  tons  per  day  of  low-grade  tailing 
from  the  old  Dayton  mill.  J.  C.  Barkis 
is  superintendent  and  Jay  A.  Carpenter, 
of  Reno,  is  engineer  and  manager. 

►  Operating  its  lately  completed  cyanide 
mill  with  success,  the  Weepah-Nevada 
Mining  Company  reports  having  treated 
9,100  tons  of  gold  ore  in  May. 

Correction — Reported  in  our  April 
issue  is  the  item  that  the  Nivloc  silver- 
gold  mine  in  western  Esmeralda  County, 
Nev.,  was  sold  to  the  Bralorne  Mines 
Company,  of  Canada.  The  company  ad¬ 
vises  it  has  no  interest  in  the  transaction. 
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Shaft-Sinking  Programs 
Spur  Development 

Deeper  exploration  encouraged  by  several 
companies — Labor  strike  at  Morning  and 
Page  mine  settled — Production  at  Poloris 

►  Various  orebodies  of  the  silver  belt  in 
the  Big  Creek  region  of  the  Coeur 
d’Alenes  are  to  be  developed  in  depth 
and  shaft  sinking  by  several  companies 
is  being  pushed. 

The  Silver  Summit  is  making  plans  to 
sink  a  1,000  ft.  shaft  on  a  siderite  vein 
that  contains  good  silver  ore  on  the  tun¬ 
nel  level.  This  work  will  soon  be  under 
way. 

The  Crescent  mine,  owned  by  the  Bun¬ 
ker  Hill  &  Sullivan,  is  to  be  explored  at 
great  depth  by  a  shaft  now  being  sunk. 

Shaft  work  is  under  way  at  the  Min¬ 
eral  Mountain  property,  adjoining  the 
Polaris-Chester,  where  a  copper-silver  has 
been  exposed  on  the  tunnel  level.  The 
Coeur  d’Alene  Mines  Corporation  is 
shaft  sinking  from  a  point  in  the  deep- 


Monitor  shaft  and  surface  plant  of  the  Nevada  Consolidated 
Copper  Company  near  Ruth,  Nevada.  Equipment  shown  is 
that  formerly  erected  over  the  Wedge  shaft 
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est  tunnel  level,  called  the  1,000-ft.,  to 
determine  extensions  of  ore  found  in 
upper  levels. 

►  The  Silver  Dollar  management  recently 
announced  plans  for  a  comprehensive 
shaft-sinking  program  which  would  open 
the  extensions  of  the  Sunshine-Polaris 
vein  systems  traversing  this  ground  at 
great  depth,  and  the  Metropolitan  Mines 
are  continuing  their  shaft-sinking  and 
development  program. 

►  Deep  shaft  operations  and  mill  con¬ 
struction  are  being  considered  at  the 
Liberal  King  mine,  on  Pine  Creek  near 
Kellogg,  where  good  ore  is  reported 
found  on  the  deep  tunnel  level  and  in 
raises  from  the  main  adit.  C.  J.  Whitte- 
more  is  president. 

►  The  crosscut  in  the  Minnie  Moore 
mine,  at  Bellevue,  has  penetrated  the 
fault  zone  more  than  150  ft.,  according 
to  a  report  by  Oscar  Ilershey,  geologist. 
It  is  believed  this  fault  cut  the  lost  seg¬ 
ment  from  the  vein  that  yielded  about 
$7,000,000. 

►  Operations  at  the  Morning  and  Page 
mines  of  the  Federal  Mining  &  Smelt¬ 
ing  Company  are  gradually  getting  back 
to  a  normal,  following  the  27-day  labor 
holiday  taken  by  the  employees  under 
C.I.O.  leadership,  and  work  was  resumed 
on  June  10.  Owing  to  the  shutdown  con¬ 
siderable  repair  work  was  necessary  at 
the  Morning  before  the  underground 
crews  could  start  production.  The  closed 
shop  and  check-off  system  demanded  by 
the  union  were  not  included  in  the  agree¬ 
ments.  The  “portal  to  portal”  issue  was 
adjusted  whereby  underground  men  at 
the  Morning  mine  shall  not  exceed  8 
hours  and  30  minutes  and  at  the  Page 
mine  8  hours  and  15  minutes.  The  agree¬ 
ment  sets  forth  that  the  “union  agrees 
that  nothing  in  Article  2  (collective  bar¬ 
gaining  provision)  shall  deprive  an  in¬ 
dividual  employee  or  group  of  employees 
of  the  right  at  any  time  to  present  griev¬ 
ances  to  the  company  that  would  not 
affect  all  employees.” 

►  On  June  15  the  first  shipment  of  con¬ 
centrates  from  the  new  flotation  mill  at 
the  Polaris  mine  was  made  to  the  Bun¬ 
ker  Hill  smelter  at  Kellogg.  The  mill 
is  reported  to  be  making  good  recovery 
and  underground  conditions  are  said  to 
be  rapidly  approaching  a  period  of 
steady  ore  production.  The  shaft  was 
sunk  to  the  1,500-ft.  level  and  crosscuts 
were  extended  to  the  vein  from  this 
point,  where  ore  was  found  in  commer¬ 
cial  quantities.  Other  levels  have  been 
opened  and  ore  is  available  for  move¬ 
ment  as  stopes  are  opened  and  connec¬ 
tions  made  with  the  main  haulage  tunnel 
on  the  1,000  level.  The  Hecla  Mining 
Company  and  Newmont  Mining  Com¬ 
pany  direct  operations  at  the  Polaris 
mines. 

►  Contract  has  been  let  to  the  Denver 
Equipment  Company,  of  Denver,  Colo., 
for  new  machinery  to  be  installed  in 
the  mill  at  the  Mayflower  mine,  in  the 
Quartzburg  district,  according  to  A.  J. 
Jones,  treasurer  of  the  Texas-Owyhee 
Mining  &  Development  Company,  which 
acquired  the  property  from  J.  B.  Eld- 
ridge,  of  Boise.  The  capacity  of  the 
new  mill  will  be  a  maximum  of  125  tons 
a  day. 


Four  of  the  eight  steam  shovels  that  remove  ore  from  the 
Ajo  pit  of  the  Phelps  Bodge  Copper  Corporation  in  Arizona. 
Four  electric  shovels  are  also  being  used 
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Pilgrim  Mine  Bought  By 
Producers  Mines,  Inc. 

New  owners  will  continue  operations  on 
this  substantial  gold  producer — New  mill 
unit  at  Magma  takes  shape 

►  Producers  Mines,  Inc.,  has  acquired 
the  old  Pilgrim  property,  near  Chloride, 
operated  heretofore  by  the  Pioneer  Gold 
Mines  Company.  The  transfer  was  effec¬ 
tive  June  1.  The  new  management  will 
continue  the  steady  production  that  the 
old  company  made.  H.  W.  Thorne  is 
president  and  A.  M.  Davis,  secretary, 
both  of  whom  are  residents  of  Pasadena, 
Calif.  The  company  is  an  Arizona  cor¬ 
poration.  Robert  A.  Elgin,  is  general 
manager.  Mr.  Elgin  has  been  a!  resident 
of  Mohave  County  and  engaged  in  min¬ 
ing  for  several  years  in  this  area. 

►  The  Magma  Copper  Company,  at 
Superior,  has  completed  pouring  concrete 
for  a  250-ton  addition  to  the  present 
milling  plant.  The  new  unit  is  to  handle 
the  zinc  ores  from  the  eastern  part  of 
the  orebody  now  being  worked  and  is  de¬ 
signed  so  that  copper  ores  may  also  be 
treated.  On  the  3,600  level  a  station 
has  been  cut  for  compressor  equipment 
used  in  connection  with  the  air-condi¬ 
tioning  system.  About  800  men  are  now 
on  the  payroll.  William  Koerner  is  gen¬ 
eral  manager. 

►  Stephens  Mines,  Inc.,  of  Sells,  have 
their  25-ton  custom  ore  mill  and  cyanide 
plant  in  operation.  The  Stephens  com¬ 
pany  operates  the  Cube  Iron  mine,  55 
miles  east  of  Ajo  in  the  Quijotoa  district, 
and  is  developing  a  good  gold  vein.  Ore 
from  the  Morgan  mine,  operated  by  Jerry 
Hedrick,  is  being  shipped  to  the  mill. 
Arthur  P.  Stephens  is  president  and 
general  manager. 

►  The  Molybdenum  Corporation  of 
America,  Avhich  recently  took  over  the 
Boriana  mine,  near  Yucca,  in  Mohave 
County,  is  prosecuting  the  development 


of  the  tungsten-bearing  ores  at  the  lower 
levels  with  success.  The  mill  is  running 
full  time  and  more  men  are  being  added 
to  the  payroll.  This  property  is  rated 
as  the  second  largest  tungsten  producer 
in  the  United  States.  Dave  Rankin,  resi¬ 
dent  manager,  continues  to  look  after 
the  affairs  of  the  company.  The  post< 
office  address  is  Y’ucca,  Ariz. 

►  The  Bon  Bon  Placer  mining  company 

has  fifteen  men  working  in  its  property 
near  Prescott.  The  plant  is  handling 
about  500  yd.  of  gravel  each  eight-hour 
shift.  A  power  shovel  is  used  and  gold 
is  recovered  by  an  Ainley  bowl.  R.  W. 
Bondurant,  of  Prescott,  is  general  nwh- 
ager.  ^ 

►  The  Yarnell  Mining  Company,  at  Yar- 
nell  Hill  south  of  Prescott,  has  resumed 
milling  operations  after  a  shutdown -of 
a  week  for  repairs.  A  new  hoist,  a  head- 
frame,  anjl  an  ore  bin  have  been  in¬ 
stalled.  A  new  Dorr  classifier  was  re¬ 
cently  added  to  the  mill. 

►  The  Taylor-Bennett  Contracting  Com¬ 
pany  has  taken-  a- lease  and  option  to 
purchase  on  the  Mystery  group  of  claims 
in  the  Tip  Top  district.  A  shaft  is  be¬ 
ing  sunk  to  250  ft.  and  a  hoist,  a  com¬ 
pressor,  and  an  electric  lighting  unit 
have  been  installed.  J.  B.  Johnson,  of 
Glendale,  Ariz.,  is  owner  of  the  property. 

►  The  Morenci  branch  of  the  Phelps 
Dodge  Corporation  has  put  five  dump 
trucks  of  5-yd.  capacity  into  service  on 
the  roads  and  pits  of  the  mine  in  addi¬ 
tion  to  those  already  in  use. 

►  The  United  Verde  branch  of  the  Phelps 
Dodge  Corporation,  at  Jerome,  is  com¬ 
pleting  the  new  headframe  on  the  No.  7 
shaft  preparatory  to  extending  the  un¬ 
derground  work.  Mucking  will  be  done 
by  scraper.  William  M.  Saben  is  man¬ 
ager. 

►  The  Sunbeam  Mining  Company  re¬ 
cently  opened  a  new  orebody  said  to 
assay  500  oz.  silver  and  50  per  cent  lead 
in  the  Silver  Bell  mine,  near  Florence. 
The  orebody  is  opened  on  two  levels  for 
60  ft.  and  is  3  ft.  wide.  Glenville  A. 
Collins,  1428  Bernal  Ave.,  Burlingame, 
Calif.,  is  president  and  general  manager. 
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Tunnel  Project  a  Boon 
to  Tooele 

Water  How  will  provide  small  irrigated 
farms  for  smelter  and  mine  workers — 
New  ore  found  at  Golden  Gate  mine 

►  Dedication  of  the  23,000-ft.  Elton 
tunnel  at  Tooele  was  considered  the 
chief  event  in  Utah  mining  during  June. 
Looking  ahead,  J.  O.  Elton,  manager  of 
the  International  Smelting  Company, 
who  is  directing  the  project,  predicted 
that  it  would  double  or  triple  the  popu¬ 
lation  of  Tooele;  double  payrolls,  in¬ 
creasing  the  total  by  close  to  $150,000 
monthly;  and  supply  farm  lands  with 
plenty  of  water  and  miners  with  hap¬ 
pier  living  conditions.  The  cross-section 
of  the  tunnel  measures  12x12  ft.;  grade 
is  17  ft.  to  the  mile;  a  concrete  conduit, 
3x4  ft.,  will  carry  80  second-feet  of 
water.  At  this  rate,  it  will  take  several 
months  to  unwater  the  old  workings  in 
Bingham,  since  approximately  500,000 
acre-feet  must  be  drained  through  the 
tunnel  before  the  flow  drops  to  an  esti¬ 
mated  constant  of  15  second-feet.  It 
has  been  proposed  that  a  second  unit 
of  the  tunnel  be  extended,  southeast 
to.  furnish  an  outlet  for  the  properties 
of.  the  Combined  Metals  Reduction  Com¬ 
pany  near  Bauer.  Another  project  dis¬ 
cussed  as  an  adjunct  to  the  tunnel 
is  the  creation  of  800  farmstead  plots 
fdr,  smelter  and  mine  workers  on  the 
outskirts  of  Tooele  at  an  estimated 
cost  of  $1,400,000.  Normal  flow  from 
the  tunnel  will  supply  sufficient  water 
to  irrigate  2,000  acres  of  land.  Under 
the  plan,  a  tract  of  this  size  would  be 
divided  into  ten-acre  tracts  with  four 
homes  to  the  tract.  It  is  estimated  that 
about  1,500  mine  workers  can  live  at 
Tooele  and  be  transported  daily  through 
the.  tunnel  to  work  in  the  Bingham 
mines  at  a  considerable  saving  of  time. 

►  Judge  Tillman  D.  Johnson  of  the 
Eederal  District  Court,  Salt  Lake  City, 
ruled  on  June  14  that  the  Utah  Copper 
Company’s  tailings  dumps  at  Magna 
do  not  constitute  a  public  nuisance  and 
denied  damages  of  $1,341,925  sought  by 
275  residents  of  Magna  and  vicinity. 
The  plaintiffs  ^  contended  that  the  dust 
settled  in  their  homes  and  on  their 
crops,  injuring  health  and  business. 
Judge  Johnson  held  that  there  is  no 
feasible  nor  practical  way  by  which  the 
tailings  may  be  prevented  from  being 
blown  about  by  the  wind. 

►  The  Tintic  Standard  Mining  Com¬ 
pany  disbursed  a  dividend  of  25c.  a 
share  June  30.  Recently  the  company 
completed  a  second  connection  with  its 
Eureka  Lilly  mine  by  completing  a 
150-ft.  raise  from  the  1,550-ft.  level  to 
the  bottom  of  the  old  Eureka  Lilly  shaft. 
The  company  is  now  pushing  westward 
into  virgin  territory  toward  the  Eureka 
Lilly  Assure  system. 

►  Canadian  capitalists  have  agreed  to 
finance  development  on  the  Leadstrike 
Mining  Company’s  ground  in  the  Lake¬ 
side  district,  75  miles  west  of  Salt  Lake 


City  and  15  miles  north  of  the  Western 
Pacific  Railroad  station  of  Delle.  Dun¬ 
can  MacVichie,  Salt  Lake  operator, 
will  represent  the  Canadian  group.  The 
company  owns  300  acres  adjoining  the 
Lakeside  Monarch  Mining  Company 
property.  This  company  is  now  build¬ 
ing  a  100-ton  mill.  Trenching  and  tun¬ 
neling  will  begin  at  once  to  prospect 
the  mineral  zone.  Fred  C.  Savage  is 
president  and  treasurer  of  the  company; 
J.  Warnock,  vice-president;  and  N.  B. 
Crawford,  secretary. 

►  The  Snyder  Mines,  Inc.,  has  struck 
ore  in  its  Golden  Gate  property,  at  Mer- 
cur,  according  to  George  W.  Snyder, 
vice-president,  carrying  gold  values  rang¬ 
ing  from  $7  to  $20  a  ton.  The  strike 
was  made  on  the  lowest  level  of  the 
property.  Moving  of  the  Manning  mill 
to  Mercur,  where  it  will  be  enlarged 
to  treat  1,000  tons  daily,  should  be  com¬ 
pleted  about  Aug.  1.  Ores  from  the 
Lewiston  Peak  Mines  of  the  Snyder 
interests,  from  other  Mercur  properties, 
and  tailings  from  the  Consolidated  Mer¬ 
cur  dumps  will  be  treated  and  the  haul 
to  Manning  thereby  eliminated. 

►  Manager  W.  H.  H.  Cranmer  of  the 
New  Park  Mining  Company  has  com¬ 
pleted  arrangements  whereby  the  Sands- 
down  Corporation,  of  New  York  City, 
will  finance  operations  at  the  Park  City 
property  in  exchange  for  a  large  block 
of  stock.  The  Park  Galena  mine  of  the 
company  has  been  rehabilitated  and 
opened  up  to  leasers.  The  company  is 
sinking  a  winze  100  ft.  below  the  level 
of  lease  operations. 

►  The  survey  of  the  alunite  deposits  in 
the  vicinity  of  Marysvale  is  to  be  re¬ 
sumed  at  once  by  the  United  States 
Geological  Survey.  Eugene  Callaghan, 
of  the  Survey,  has  established  head¬ 
quarters  at  the  Mineral  Products  plant. 


AMERICAN  MINING 

CONGRESS  ARRANGES 

FALL  MEETING 

JULIAN  D.  CONOVER,  na¬ 
tional  secretary  of  the  American 
Mining  Congress;  Guy  N.  Bjorge, 
of  Lead,  S.  D.;  A.  G.  Mackenzie, 
secretary  of  the  Utah  chapter; 
and  W.  J.  O’Connor,  chairman  of 
the  committee  on  arrangements, 
met  in  Salt  Lake  City  June  14 
and  15  to  discuss  plans  for  the 
exposition  and  national  conference 
there  on  Sept.  6  to  11.  The  ex¬ 
position,  consisting  of  exhibits  of 
mining  and  milling  machinery, 
will  be  held  in  the  Exposition 
Building  at  the  Utah  State  Fair 
Grounds. 

ON  THE  AGENDA  of  the  con¬ 
ference  for  discussion  will  be  the 
new  industrial  codes  of  fair  com¬ 
petition,  the  undivided  profits  tax, 
and  the  proposal  to  cancel  deple¬ 
tion  allowance  permits  in  comput¬ 
ing  taxes. 
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Curtailment  in  Zinc  Produc¬ 
tion  Expected 

Less  demand  for  concentrate  closes  some 
producers — Several  companies  operating 
on  40-hour  week  basis 

►  The  l.nek  of  demand  for  concentrates 
is  forcing  a  number  of  mines  to  close 
for  varying  periods,  as  the  bins  are 
full  to  overflowing  and  many  of  the 
smaller  operators  are  not  financially 
able  to  c.'irry  on.  In  spite  of  the  dark 
picture  painted  for  the  immediate  future, 
there  is  great  activity  in  prospecting 
and  bringing  new  and  old  properties  up 
to  the  production  stage.  There  are  now 
more  than  sixty  churn  drills  operating 
in  all  parts  of  the  district,  extending 
orebodies  at  operating  mines  and  search¬ 
ing  for  new  ore  in  the  old  abandoned 
camps  and  in  wildcat  territory.  Exten¬ 
sive  dewatering  operations  are  under 
way  in  many  old  camps,  especially  in 
Missouri,  and  such  almost  forgotten 
names  as  Alba,  Neck  City,  Bellville, 
and  Duenweg  are  again  in  the  news. 

►  Several  of  the  major  companies  are 
now  working  their  employees  40  hours 
a  week  and  have  raised  wages  25c  per 
day  for  all  classes  of  labor. 

►  The  Sunflower  Mining  Company,  Inc., 
started  its  new  mill  northeast  of  Hocker- 
ville  on  June  14.  The  old  Euterpe  mill 
was  reconditioned,  and  ore  w’ill  be  treated 
from  the  Euterpe  mine  and  the  Peru 
mine,  which  adjoins  it  on  the  east.  Lee 
Thomas  is  president  of  the  new  com¬ 
pany,  H.  H.  Hartzell  is  vice-president, 
and  H.  O.  Thomas,  secretary-treasurer 
and  superintendent  in  charge  of  opera¬ 
tions.  Ore  from  the  Peru  shaft  will 
be  trucked  to  a  200-ton  surface  hopper 
just  north  of  the  mill  hopper  by  an 
aerial  tram  in  place  of  the  usual  in¬ 
clined  tram.  The  tram  bucket  has  a 
capacity  of  one  ton. 

►  Eagle-Picher  Mining  &  Smelting  Com¬ 
pany  is  adding  two  Dwight-Lloyd  sinter¬ 
ing  machines  at  its  Henryetta  zinc 
smelter.  This  additional  equipment  will 
permit  the  company  to  roast  flotation 
ores  from  its  Tri-State  mines.  The 
work  is  expected  to  be  completed  early 
in  July. 

►  Commerce  Mining  &  Royalty  Company 
has  built  two  scraper  loaders  for  use  in 
its  See  Sah  mine,  south  of  Cardin,  Okla. 
The  scrapers  were  designed  principally 
by  Robert  Tuthill,  mine  superintendent 
at  the  See  Sah.  The  machines  consist 
of  a  loading  ramp  mounted  on  mine 
cars  with  a  turntable  to  permit  dragging 
in  ore  from  all  angles.  They  are  powered 
by  25-hp.  electric  double-drum  hoists 
mounted  over  the  receiving  end  of  the 
ramp  to  balance  the  ramp  extension. 
The  scrapers  will  be  used  in  the  low- 
grade  “sheet-ground”  horizon  at  the 
See  Sah,  and  present  plans  call  for  their 
installation  in  the  Paxson  mine  when 
it  is  put  into  operation  later  in  the 
summer.  The  lower  loading  costs  ob¬ 
tainable  will  permit  the  mining  of  ore 
which  would  otherwise  be  uneconomic. 
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PARTY  ALIGNMENT  is  tlic  siil)- 
ject  of  discussion  in  Washington, 
with  open  forecast  that  the  Genio- 
cratic  party  of  1936  will  divide  before 
the  next  Presidential  election,  and  pos¬ 
sibly  even  suffer  severe  spalling  off  be¬ 
fore  the  fall  of  1938,  when  Congressmen 
are  up  for  reelection.  Not  only  hopes, 
but  actual  beliefs,  underlie  some  of  this 
new  forecast. 

The  rate  at  which  constitutional  Demo¬ 
crats  will  desert  New  Deal  leadership 
is  often  exaggerated.  Because  one  now 
can  expect  some  significant  realignment, 
it  is  not  safe  to  conclude  that  this  will 
affect  seriously  in  this  session  of  Con¬ 
gress  the  form  of  those  bills  actually 
enacted.  The  immediate  effect  will  be 
more  largely  to  prevent  enactment  of 
more  radical  measures  than  to  change 
the  character  of  those  which  seem  likely 
to  go  through,  as  the  situation  is  viewed 
during  late  June.  It  is  not  alone  the 
Presidential  prestige  which  has  suffered, 
as  described  last  month ;  it  is  actual 
Presidential  control  that  is  now  threat¬ 
ened.  But  control  has  not  yet  been  lost. 


Prices  of  Copper  and  Silver 

WASHINGTON  is  still  much  con¬ 
cerned  with  the  pricing  of  copper. 
But  there  are  two  scientific  factors 
largely  influencing  the  thinking  of 
officials  who  might  directly  or  by  verbal 
tirade  bring  some  influence  to  bear. 

Copper  is  still  too  high  in  price  to 
suit  those  who  think  of  it  as  a  leader 
in  potential  commodity  booms.  Despite 
the  fact  that  an  incipient  goods  price 
inflation  has  been  deflated,  there  is  con¬ 
stant  fear  that  copper,  among  other 
things,  might  resume  its  upward  course. 
Some  think  that  official  Washington  will 
not  be  really  happy  on  this  score  until 
the  copper  price  is  12c.  or  lower,  prefer¬ 
ably  a  bit  lower. 

But  offsetting  that  wishful  thinking  is 
the  very  real  factor  of  wage  rates. 
Washington  recognizes  that  the  labor 
agreements  in  some  divisions  of  the 
metal-mining  industries  are  tied  directly 
to  the  market  price  of  metals.  If  official 
Washington  should,  therefore,  directly 
or  indirectly  force  down  the  price  of 
copper,  it  might  be  embarrassed  by  a 
recognition  of  the  fact  that  it  also 
forced  down  wage  rates.  And  that  is 
a  form  of  compliment  as  to  its  influence 
which  the  Administration  would  not 
welcome. 

Quite  a  different  factor  enters  when 
officials  consider  the  question  of  the 
price  of  gold  and  silver.  If  there  were 
any  serious  thought  of  lowering  the 
payment  to  domestic  producers  for  vir¬ 
gin  gold  or  virgin  silver,  the  effect  on 
the  price  of  non-ferrous  metals  would 
not  be  seriously  weighed.  Other  con¬ 
siderations  Such  as  the  influence  on  the 
Treasury  balance  sheets  are  so  much 
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more  important.  And  also  dominant 
is  the  fact  that  the  President  by  such 
action  surely  would  antagonize  a  very 
necessary  bloc  of  Western  votes  in  the 
Senate  and  the  House. 

Whatever  may  be  done  about  gold  and 
silver  prices  abroad,  restriction  of  gold 
imports,  or  tri-partite  agreements  with 
Britain  and  France,  there  is  no  prob¬ 
ability  that  the  payment  for  newly 
mined  domestic  gold  or  silver  will  be 


ASSESSMENT 

WAIVER 

WASHINGTON  has  witnessed  the 
usual  circus  action  regarding 
waiver  by  the  Government  of  re¬ 
quired  assessment  work  on  mining 
claims.  The  .same  old  criticism 
was  offered.  The  same  ballyhoo 
presented  in  Congress.  The  same 
waiver  was  granted,  however, 
when  the  President  signed  the 
bill  on  June  ^4  suspending  annual 
assessment  on  mining  claims  held 
by  location. 

One  thing  that  irks  government 
officials  more  than  anything  else 
is  a  little  incidental  profit  which 
owners  make  at  the  expense  of 
the  Government.  They  take  up  the 
claims  under  the  guise  of  mining 
plans.  Then  they  make  a  lease 
for  the  grazing  rights  to  the  sur¬ 
face  and  have  a  nice  little  income. 
Then  with  the  aid  of  their  Con¬ 
gressional  delegates  they  secure  a 
waiver  of  required  assessment 
work.  The  Government  thus  af¬ 
fords  free  to  individuals  the 
privilege  of  making  money  on 
Government  land. 

THE  ADMINISTRATION  is  al¬ 
most  indignant  enough  about  all 
this  to  start  out  on  a  new  bit  of 
legislation.  One  of  the  remedies 
suggested  is  that  all  this  sort  of 
land  be  withdrawn  from  entry 
and  only  leases  for  active  oper¬ 
ation  be  given.  Such  a  padlock 
for  the  stable  door  will  do  noth¬ 
ing  to  reclaim  lost  horses.  It  is 
anybody’s  guess  whether  Congress 
will  approve  this  anyhow.  Politics, 
not  economics,  continws  to  gov¬ 
ern  decisions. 


lowered.  Reiteration  of  this  point  is 
not  speculation.  There  is  no  official 
differentiation  as  yet  between  the  price 
for  domestic  gold  and  that  imported, 
but  there  is  beginning  to  be  some  differ¬ 
entiation  in  psychology.  The  problem 
created  by  increase  in  production  of 
gold  by  Soviet  Russia  accentuates  this 
distinction. 


Depletion 


DEPRESENTATIVES  of  the  mining 
industry  are  preparing  to  refute 
the  charge  that  present  depletion  allow¬ 
ances  permitted  under  the  tax  law  are 
“immoral”  means  for  tax  evasion. 

It  seems  unlikely  that  all  present  de¬ 
pletion  privileges  wall  be  withdrawn. 
Equity  demands.  Congressmen  believe, 
that  when  an  enterprise  exhausts  its 
capital  investment  while  doing  business, 
this  exhaustion  should  be  taken  into 
account  before  figuring  taxable  income. 
Thus  on  economic  grounds  denial  of 
depletion  charges  seems  unlikely.  And 
politically  the  argument  is  even  stronger ; 
there  are  far  too  many  mining  state 
members  in  each  house  of  Congress  for 
these  bodies  to  be  deaf  to  the  plea  from 
back  home  that  depletion  is  a  proper 
charge. 

The  Administration  has  found  its  tax 
evasion  charges  something  of  a  boom¬ 
erang.  As  a  consequence  Congress  is 
now  asked  only  to  plug  the  more  im¬ 
portant  loopholes  by  which  there  is 
serious  chance  for  escape  from  those 
taxes  which  Congress  really  intended 
to  levj'.  Revision  of  the  taxes  where 
new  policies  are  involved  will  be  de¬ 
ferred  until  next  year,  by  request  of 
Treasury  officials.  Such  changes  be¬ 
come  merely  a  part  of  the  general 
overhauling  on  which  the  Administra¬ 
tion  hopes  to  have  Congress  start  by 
hearings  next  November,  in  order  that 
during  the  session  which  begins  in 
January  a  new  general  tax  law  may  be 
passed. 


Major  "Loophole" 

SECRETARY  OF  THE  TREASURY 
Morgenthau,  in  defining  major  in¬ 
stances  in  avoidance  of  equitable  shares 
in  the  tax  burden  by  “percentage  de¬ 
pletion,”  says: 

“This  is  perhaps  the  most  glaring 
loophole  in  our  present  revenue  law. 
Since  1928  large  oil  and  mining  cor¬ 
porations  have  been  entitled  to  deduct 
from  5  to  27J  per  cent  of  their  gross 
income  as  an  allowance  for  the  deple¬ 
tion  of  their  mines  or  wells,  and  the 
deduction  may  be  taken  even  though  the 
cost  of  the  property  has  been  completely 
recovered.  Thus,  in  1936,  one  mining 
company  deducted  nearly  $3,000,000  un¬ 
der  this  provision,  although  it  had  al¬ 
ready  completely  recovered  the  cost  ef 
its  property.  The  amount  of  the  deduc¬ 
tion  was  a  sheer  gift  from  the  Unit^ 
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States  to  this  taxpayer  ami  its  stock¬ 
holders,  and  the  revenue  that  we  lost 
thereby  was  $818,000.  Similar  annual 
losses  of  revenue  in  the  cases  of  a  few 
other  tvpical  companies  are  $584,000; 
$557,000;  $512,000;  $272,000;  $267,000; 
$202,000;  and  $152,000.  The  estimated 
annual  loss  of  revenue  due  to  this  source 
alone  is  about  $75,000,000.  I  recom¬ 
mended  in  1933  that  this  provision  be 
eliminated,  but  nothing  was  done  at 
that  time;  and  it  has  since  remained 
unchanged.*’ 

Metal  Monopolies 

WASHINGTON  now  expects  that  in 
August  or  September  the  Ad¬ 
ministration  will  bring  forward  charges 
of  price  fixing  and  other  illegal  trade 
practices,  with  steel  and  possibly  copper 
as  the  first  targets.  Officials  are  more 
than  reticent;  they  deny  these  plans. 
But  there  seems  no  doubt  in  the  minds 
of  certain  keen  observers  of  Washing¬ 
ton  trends  that  this  new  form  of  friend¬ 
ly  attention  can  be  expected,  at  least  by 
steel,  if  not  by  several  other  mineral 
industries  also. 

One  critic  of  the  .\dministration  re¬ 
cently  remarked  in  jirint  that  “The 
President  is  a  first-class  hater.”  On 
several  previous  occasions  the  Chief 
Executive  has  clearly  exhibited  his  dis¬ 
taste  for  certain  metal  policies  and  his 
dislike  of  certain  industrial  leaderships. 
He  singled  out  steel  and  copper  for 
spotlighting  when  he  attacked  the  com¬ 
modity-price  boom  early  in  the  spring. 
The  fact  that  a  greater  reaction  in  jirices 
occurred  than  was  expected  rather  dis¬ 
courages  another  such  verbal  attack. 
But  this  seems  merely  to  divert  the 
Administration  effort  to  a  new  technique, 
not  to  shift  the  attack  towards  some 
different  industry  as  an  objective. 

Late  in  June  it  is  impossible  to  say 
whether  further  Federal  Trade  Com¬ 
mission  investigations  or  direct  suits 
by  the  Department  of  Justice  will  be 
the  first  big  guns  fired  in  this  new 
battle.  But  it  is  not  difficult  to  see 
that  in  other  respects  the  Federal  Trade 
Commission  is  to  be  jiressed  for  ad¬ 
ditional  studies,  regardless  of  what 
form  the  price-fixing  charges  m.ay  take. 
Rather  more  intimate  studies  of  trade- 
practice  regulations  seem  a  foregone 
conclusion.  And  aggressive  enforce¬ 
ment  of  the  Robinson-Patman  law 
awaits  only  those  clarifying  court  de¬ 
cisions  which  will  enable  the  Commis¬ 
sion  to  determine  what  it  may  regulate 
by  its  cease-and-desist  orders. 

Non-metallics  Trends 

Economic  investigations  of 

the  mining  industries  are  beginning 
to  persuade  oflicial  Washington  that  the 
non-metallics  division  of  the  industry 
is  giadually  coming  clpser  in  practice 
and  problems  to  the  older  metal-mining 
division.  One  of  the  most  significant 
summaries  of  this  trend  is  found  in  the 
following  remarks  taken  from  the  recent 
report  on  “Technology  and  the  Mineral 
Irtdusfries”: 

“The  mining  of  stone  by  underground 


methods  has  been  improved  and  extended, 
where  special-quality  material  not  avail¬ 
able  at  the  surface  is  desired. 

“In  the  related  industry  of  sand  and 
gravel  a  very  great  increase  in  output 
per  man-hour  has  occurred,  centering 
around  the  use  of  labor-saving  ma¬ 
chinery. 

“Like  other  mineral  industries,  the 
non-metallics  have  shown  a  trend  toward 
concentration  of  business  in  larger 
plants.  .  .  .  Further  economies  in  pro¬ 
duction  costs  arc  expected  by  mechanical 
improvements  along  the  lines  already 
indicated.  Attention  is  also  being  cen¬ 
tered  on  raising  the  quality  of  the  prod¬ 
uct,  and  on  recovering  byproducts  of 
material  formerly  wasted.  .  .  . 

“Perhaps  the  most  significant  change 
is  the  introduction  of  froth  flotation  in 
the  treatment  of  non-metallic  materials 
in  a  finely  divided  state.  The  revolu¬ 
tionary  effects  of  this  process  upon  metal 
mining  are  discussed  elsewhere.  Re¬ 
cently  it  has  been  applied  to  the  re¬ 
covery  of  rock  phosphate,  with  a  saving 
of  a  large  fraction  of  the  crude  rock 
which  was  formerly  wasted  in  the  tail¬ 
ings.  In  some  cases  flotation  is  said  to 
double  the  recovery.  Flotation  is  also 


COPPER  EXCISE 
TAX 

EXTENSIOX  of  the  tax  on  im¬ 
ported  eopper  was  an  essential 
part  of  the  Administration’s  ac¬ 
tion  to  continue  various  nuisance 
taxes.  This  was  but  one  thread 
in  the  closely  knit  fabric  of  levies 
which  were  enacted  only  by  log- 
rolling  of  lumber,  coal,  copper, 
and  a  variety  of  other  industrial 
interests.  To  pull  out  the  eopper 
thread  would  have  unraveled  the 
whole  set-up.  And  the  Treasury 
could  not  stand  such  a  chilling. 
The  fact  that  the  present  copper 
tariff  brings  no  money  to  the 
Treasury  directly  had  to  be  ig¬ 
nored,  became  indirectly  by  inter¬ 
relation  of  commodity  levies  it  IS 
important  as  a  money  rai.ser. 

THE  ADMINISTRATION  now  re¬ 
sumes  openly  its  philosophy  of  as¬ 
suming  that  whenever  (or  if  ever) 
the  budget  is  to  be  balanced  it  will 
be  by  bigger  taxes,  not  by  cur¬ 
tailed  spending.  Despite  sincere 
effort  of  Administration  leaders 
in  Congress  to  curtail  relief  spend¬ 
ing,  which  would  have  meant  real 
economy  and  a  real  step  towards 
budget  balancing,  the  spending 
program  continues  unrestrained. 
The  talk  about  curtailing  appro¬ 
priations  to  the  career  bureaus  is 
mere  window  dressing.  Economies 
there  will  hurt  the  fundamental 
work  of  the  various  departments 
far  more  than  they  will  save  the 
Treasury. 


being  used  by  a  portland  cement  mill 
to  purify  limestone  which  would  other¬ 
wise  not  yield  a  satisfactory  cement, 
and  it  has  been  applied  practically  or 
experimentally  to  other  non-metallics. 
Enough  has  been  done  to  suggest  that 
in  this  field,  as  previously  in  metal  min¬ 
ing,  flotation  may  have  very  great  effects 
in  improving  quality,  reducing  waste, 
and  making  available  low-grade  de¬ 
posits  formerly  considered  of  no  value.” 

The  emphasis  of  technologic  work  by 
Government  investigators,  for  example 
those  in  the  Bureau  of  !Mines,  is  clearly 
being  directed  in  the  support  of  better 
mechanization  and  more  modern  mining 
methods  for  the  non-metallic  division  of 
the  industry. 

Larger  Companies 

POI.ITIC.ALLY  the  Government  does 
not  like  bigness.  The  philosophy 
that  “Bigness  is  badness”  is  not  paraded 
by  the  New  Deal  leaders,  but  the  secret 
banners  of  this  group  certainly  bear 
that  legend  in  bold  letters.  It  is  notable, 
however,  that  a  counter  view'  is  often 
the  result  of  impartial  factual  studies. 
The  following  section  of  a  recent  re¬ 
port  made  jointly  by  W.P.A.  and  the 
Bureau  of  Mines  affords  a  defense  of 
the  growth  in  size  of  enterprises  in  the 
mining  industry,  w'hich  the  most  ardent 
jtolitical  critics  will  have  difficulty  in 
refuting: 

“The  changes  of  technology  point 
toward  concentration  of  mineral  pro¬ 
duction  in  a  smaller  number  of  larger 
and  more  efficient  plants.  Discovery  of 
new  deposits  acts,  of  course,  to  increase 
the  number  of  producing  centers,  and 
in  oil  and  gas  a  multiplication  of  pro¬ 
ducing  units  is  still  in  progress  despite 
a  marked  increase  in  average  size.  In 
many  other  branches  of  mining  the 
number  of  plants  was  declining  even 
before  the  depression.  The  growing  in¬ 
vestment  resulting  from  mechanization 
requires  larger  operating  units.  In¬ 
deed,  the  increasing  size  of  the  fabri¬ 
cating  establishments  that  consume  the 
raw  mineral  works  toward  larger  mines 
in  order  to  provide  the  reserves  neces¬ 
sary  to  protect  the  investment  in  manu¬ 
facturing.  The  exceptions  to  this 
tendency,  such  as  the  revival  of  placer 
gold  digging  during  the  depression,  the 
bootlegging  of  anthracite,  the  •  little 
truck  mines  springing  up  in  the  bi¬ 
tuminous  coal  fields,  or  the  portable 
sand  and  crushed  stone  plants,  are  more 
spectacular  than  important.  Over  the 
mineral  industry  as  a  whole,  technology 
is  forcing  concentration  into  larger  units. 

“The  increase  in  size  of  unit,  in  turn, 
affects  the  location  and  the  size  of 
mining  towns.  Fewer  company  towns 
will  be  built  in  the  future.  A  slow  drift 
from  isolated  camps  to  central  com¬ 
munities  is  already  under  way.  More 
and  more  of  the  mine  workers  will  live 
in  permanent  towns  and  ride  to  work  in 
the  surrounding  area.  The  change  is 
due  chiefly  to  the  external  factors  of 
hard  roads  and  cheap  automobiles,  but 
it  is  facilitated  by  the  centralized  oper¬ 
ation  which  the  trend  of  mineral  tech- 
nologv'  is  favoring.” 
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Sunnyside  Mine  Will  Be 
Reopened 

Operations  suspended  since  September, 
1930,  will  now  be  resumed — Copper  mine 
in  Huerfano  County  to  resume  production 

►  It  is  reported  that  the  Sunnyside  Min¬ 
ing  &  Milling  Company,  at  Silverton, 
Colo.,  is  employing  men  and  is  planning 
to  resume  operations  at  once.  This 
mine  has  always  been  considered  one 
of  the  important  lead  producers  in  the 
State;  and  with  its  reopening  metal 
mining  in  the  San  Juan  section  will 
again  approach  the  important  position 
it  once  held. 

►  The  Wide  West  property  at  the  mouth 
of  the  Hall  Tunnel,  between  George¬ 
town  and  Silver  Plume,  is  being  re¬ 
habilitated.  The  tunnel  has  been  driven 
from  the  north  of  Leavenworth  Moun¬ 
tain,  on  the  railroad,  several  hundred 
feet.  Its  completion  will  drain  the 
Colorado  Central  system  of  veins  cov¬ 
ering  about  one  and  one-quarter  miles 
and  inclosing  such  lodes  as  the  Equator, 
O.K.,  Aliunde,  and  Ocean  Wave.  Other 
properties  in  this  territory,  such  as  the 
Gold  Belt  holdings  near  the  Bluebell,  are 
making  progress  on  the  King  and  Queen 
veins. 

►  The  contract  to  extend  the  Clear  Creek- 
Gilpin  tunnel  is  understood  to  have  been 
let  and  work  is  being  concentrated  in 
the  upraises  and  stopes  of  the  No.  10 
and  Equinox  veins. 

►  A.  S.  McIntyre,  owner  of  the  Copper 
Bull  mine,  on  Pass  Creek,  recently  re¬ 
vealed  that  the  operators  of  the  prop¬ 
erty  expect  to  open  the  copper  mine 
this  summer.  This  is  one  of  the  oldest 
mines  in  Huerfano  County,  the  first 
patent  being  granted  in  1883.  The 
property  covers  43  acres  and  it  was 
last  operated  in  1907. 

►  John  Strochle  and  Frederick  Stroehle, 
of  Blackhawk  and  Idaho  Springs,  re¬ 
spectively,  operating  the  Crown  Point 
mine,  at  the  head  of  Virginia  Canyon, 
report  the  existence  of  large  bodies  of 
commercial  ore.  They  have  enlarged 
the  shafthouse  and  installed  a  hoist 
capable  of  reaching  a  depth  of  2,000  ft. 
Likewise,  they  have  installed  a  com¬ 
pressor  plant,  a  blower,  and  a  pump. 
They  expect  to  continue  the  shaft  to 
connect  with  the  Big  Five  tunnel,  with 
levels  driven  at  definite  intervals.  They 
are  now’  shipping  dump  material  to  a 
new  mill  on  north  Clear  Creek. 

►  Superintendent  Charles  Eden  of  the 
Blue  Moxie  Company,  operating  the  Blue 
Bird  mine,  has  opened  a  10-ft.  orebody 
on  the  14th  level  which  averages  about 
$10  per  ton.  The  shipments  for  May 
from  the  mine  aggregated  40  carloads, 
all  of  which  was  taken  from  a  dozen 
levels  of  the  mine.  They  are  now  re¬ 
timbering  the  shaft  down  to  the  17th 
level. 

►  Jack  Sharp  and  his  associates  are  re¬ 
habilitating  the  shaft  of  the  E.  Porter 


Gold  King,  on  Gold  Hill.  This  prop¬ 
erty  is  expected  to  become  an  important 
mine  in  the  district  when  opened  up.  It 
formerly  was  a  heavy  producer,  and  when 
closed  down  had  considerable  ore  of 
good  grade  exposed. 

►  Placer  mining  operations  were  started 
in  June  on  the  Pactolus  placer  on  South 
Boulder  Creek,  Gilpin  County,  near  Pine- 
cliffe,  by  the  Cooley  Gravel  Company,  of 
Chillicothe,  Mo.  A  floating  stacker  scow 


dredge  with  a  capacity  of  2,000  cu.yd. 
per  day,  built  by  the  Bodinson  Manufac¬ 
turing  Company,  San  Francisco,  and  a 
Bucyrus-Erie  li-cu.yd.,  dragline  shovel, 
are  used  in  maintaining  production. 
Pow’er  on  the  dredge  is  generated  by  a 
120-hp.  Caterpillar-Diesel  engine.  The 
placer  is  owned  by  Perigo  Mines  Com¬ 
pany,  of  Denver,  and  leased  to  the 
Cooley  Gravel  Company.  Prommel  Min¬ 
ing  Company  retains  a  small  royalty 
interest  in  present  operations. 


Another  mining  operation  gets  under  way  in  Gilpin  County, 
Colorado.  A  scow  dredge  and  dragline  shovel  are  used  by 
the  Cooley  Gravel  Company  to  recover  gold  found  on  the 
Pactolus  placer  on  South  Boulder  Creek.  The  property  is 
about  45  miles  from  Denver  and  flanks  the  Denver  &  Salt 

Lake  Bailway 
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New  Flotation  Plant 
Completed  at  Troy 

Mill  will  treat  zinc,  lead  and  silver  ore 
mined  in  Lincoln  County — Jardine  Mining 
Company  driving  tuimel 

►  Grouse  Mountain  Mining  &  Milling 
Company  has  just  completed  and  put  in 
operation  a  60-ton  flotation  mill  at  Troy, 
according  to  information  received  from 
Calvin  H.  Barkdull,  superintendent  and 
general  manager.  Construction  was  be¬ 
gun  May  1,  as  soon  as  a  12-mile  road 
could  be  cleared  of  snow.  The  ore  is  the 
characteristic  zinc-lead-silver  combina¬ 
tion  of  the  Coeur  d’Alene  district,  and 
will  be  treated  by  selective  flotation. 
Concentrates  will  be  shipped  to  Bunker 
Hill  &  Sullivan,  Kellogg,  Idaho.  Herbert 
Barcley  is  mill  foreman  and  James 
Cohenour  is  mine  shift  boss. 

►  Humphries  Gold  Corporation  has  com¬ 
menced  operating  its  second  dragline 
unit  on  Clancy  Creek  near  Helena.  This 
operation  is  on  a  tributary  to  Prickly 
Pear  Creek  only  a  few  miles  above  the 
placer  operation  of  the  Winston 
Brothers  which  has  been  so  successful 
during  the  past  several  years.  The 
Clancy  Creek  unit,  under  the  supervision 
of  D.  G.  Brown,  is  handling  about  2,500 


cu.yd.  per  day.  An  interesting  feature 
of  this  operation  is  the  method  used  on 
muddy  and  clayey  material.  Mud  dis¬ 
charged  from  the  primary  trommel  is 
pumped  to  a  washing  tower,  in  which  it 
is  passed  over  sluices  equipped  with  rub¬ 
ber  riffles.  A  second  dragline  conveys 
this  muddy  material  to  a  secondary 
washing  plant. 

►  The  McLaren  brothers  have  resumed 
operations  at  their  mill  at  Cooke  City, 
which  treats  gold  ores  mined  in  the 
Daisy  Pass  area,  several  miles  north  of 
Cooke.  The  mining  operations  are  on 
the  surface,  employing  bulldozers  for 
stripping  and  loading,  and  are  situated 
at  approximately  10,000-ft.  elevation. 

►  During  the  flrst  quarter  of  1937,  the 
Basin  Montana  Tunnel  Company,  operat¬ 
ing  at  Basin,  reported  gross  earnings 
of  $165,000,  compared  with  $135,000  for 
the  same  period  of  1936.  The  company 
operates  the  Grey  Eagle  and  Comet 
mines,  the  complex  lead,  zinc,  silver, 
and  gold  ores  from  which  are  milled  at 
Comet.  Frank  MePhearson  is  in  charge. 
The  company  is  controlled  by  Allan  R. 
Ryan,  Jr.,  and  associates,  of  New  York. 

►  The  Jardine  Mining  Company,  at  Jar¬ 
dine,  is  driving  a  tunnel,  which  is  ex¬ 
pected  to  encounter  orebodies  indicated 
by  a  diamond-drilling  program  that  was 
completed  late  in  1936.  Completion  of 
the  tunnel  will  bring  operation  into  a 
new  area,  and  reduce  mining  costs.  Wil¬ 
liam  H.  Hay  is  president  and  C.  E. 
Nighman  is  general  manager. 
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Pend  Oreille  Mines  &  Metal  Company,  in  the  State  of  Washing¬ 
ton,  is  planning  to  increase  the  capacity  of  the  company’s  lead- 
zinc  concentrator  from  300  to  600  tons 


It/a^kutgioH 


Diamond  Drilling  Begins 
At  Grandview 

Mining  activities  in  Metaline  Falls  zinc* 
lead  district  increasing — Long  tunnel 
driven  by  American  Zinc  nears  objective 

►  The  Grandview  mines,  under  lease  to 
the  American  Zinc,  Lead  &  Smelting 
Company,  are  being  further  prospected 
by  diamond  drilling.  Situated  a  few 
miles  north  of  Metaline  Falls,  in  Pend 
Oreille  County,  the  property  contains 
zinc  and  lead  ore  upon  which  one  drill 
hole  has  been  completed  and  the  second 
is  now  being  drilled.  If  results  are 
satisfactory  at  the  end  of  the  program, 
further  development  may  be  undertaken. 
The  property  is  equipped  with  a  200- 
ton  concentrator,  which  is  also  leased  to 
the  American  Zinc  company.  The  4,500,- 
ft.  tunnel  being  driven  by  the  company 
on  the  Bella  May  group  of  claims  2  miles 
south  of  Metaline  Falls  is  nearing  its 
objective  and  contact  with  the  ore  zone 
is  expected  late  in  July  or  early  August. 
Diamond  drilling  preceded  tunnel  driv¬ 
ing,  and  as  soon  as  the  ore  zone  is 
reached,  underground  development  will 
follow.  The  property  is  leased  by  the 
American  Zinc  company  from  the  Metal¬ 
line  Mining  &  Leasing  Company.  Future 
production  wall  be  treated  at  the  mill  at 
Grandview'.  D.  I.  Hayes,  of  Spokane,  is 
in  charge  of  operations  for  the  Ameri¬ 
can  Zinc,  Lead  &  Smelting  Company. 

►  The  American  Rand  Corporation  an¬ 
nounces  the  completion  of  a  new  33,000- 
volt  power  line  connecting  the  main 
trunk  line  of  the  Washington  Water 
Power  Company,  south  of  Oroville.  A 
concrete  reservoir  was  recently  completed 
and  preliminary  operations  of  the  mill 
are  now  under  way.  About  30  men  are 
employed  on  the  property.  H.  H.  Mont¬ 
gomery  is  metallurgist. 

►  The  Pend  Oreille  Mines  &  Metals 
Company,  in  the  Metaline  Palls  district, 
will  soon  complete  installation  of  its 


first  generating  unit  of  the  company’s 
hydro-electric  plant,  and  power  is  ex¬ 
pected  early  in  August.  Mill  capacity 
will  be  increased  to  600  tons  per  day, 
but  operation  on  that  basis  is  not  ex¬ 
pected  until  later  in  the  year.  L.  B.  Lar¬ 
sen  is  president  and  Charles  A.  R. 
Larubly,  superintendent. 


740H  CouhU^ 


Slight  Curtailment  Due 
to  Steel  Strike 

Most  operators  producing  to  capacity  — 
Miners  choose  to  have  their  own  union  — 
C.I.O.  closes  Wisconsin  Steel  iron  mines 

►  The  labor  situation  on  the  Mesabi 
range  remains  practically  unchanged 
since  last  month,  and  no  definite  C.I.O. 
units  have  been  organized.  The  em¬ 
ployees  of  the  Mesaba  Cliffs  Mining 
Company  held  an  election  and  voted  by 
a  very  large  majority  to  organize  the 
employees  of  the  mines,  but  only  as  a 
union  of  their  own.  This  has  been  true 
of  all  the  other  independent  companies 
with  few  exceptions.  The  Oliver  Iron 
Mining  Company  will  probably  not  be 
bothered  wath  the  C.I.O.,  as  it  is  the  un¬ 
derstanding  that  Myron  Taylor  made  this 
agreement  for  a  period  of  one  year.  The 
C.I.O.  officials  met  with  the  Wisconsin 
Steel  Company  executives  and  made  cer¬ 
tain  demands  regarding  prices  for  drift¬ 
ing,  contract  mining,  and  also  vacations 
with  pay.  The  Wisconsin  Steel  Company 
has  taken  no  action  on  these  demands, 
as  it  first  wants  to  determine  how' 
many  of  its  men  are  represented  by 
C.I.O. 

►  The  mines  of  the  Republic  Steel  Cor¬ 
poration  have  been  closed  down  for  about 
one  month  on  account  of  the  steel  strike 
at  the  Republic  plants.  York  mine,  at 
Nashwauk,  also  was  closed  and  several 
mines  have  curtailed  operations. 


STRIKE  SETTLEMENTS 

OPERATIONS  WERE  RE¬ 
SUMED  on  July  6  following  a 
strike  at  the  Perth  Amboy  refin¬ 
ery  of  the  American  Smelting  4" 
Refining  Company,  that  began  on 
June  23.  A  one-year  agreement 
was  signed  with  the  C.I.O.,  main¬ 
taining  the  open  shop  principle 
and  accepting  the  company’s  offer 
of  $5  per  day  for  unskilled  labor. 

A  WALK-OUT  at  the  Selby  re¬ 
finery  of  the  A.  S.  4"  R-  in  Cali¬ 
fornia  on  June  16  ended  on  June 
26,  when  an  agreement  was  signed 
with  C.I.O. 

EMPLOYEES  of  the  Matthiessen 
4"  Hegeler  Zinc  Company,  at  La 
Salle,  III.,  voted  on  July  2  for  a 
wage  contract  covering  a  two-year 
period.  The  signing  of  the  con¬ 
tract  offered  by  the  company  set¬ 
tles  a  strike  in  effect  since  Jan. 
23.  The  basic  wage  was  increased 
by  about  8c.,  to  a  new  rate  of 
o2lc.,  per  hour. 


►  The  Oliver  Iron  Mining  Company  has 
purchased  a  new  3-yd.  electric  shovel 
from  the  Marion  Steam  Shovel  Company 
for  use  in  the  Hibbing  district. 

►  Black  Rock  Mining  Company,  of  Hib¬ 
bing,  Minn.,  will  erect  a  new  washing 
plant  to  serve  the  Silver  mine,  north  of 
Virginia,  Minn.  This  property  w'as  op¬ 
erated  by  the  M.  A.  Hanna  Company 
several  years  ago  and  ore  considered  of 
commercial  value  w'as  removed.  S.  E. 
Sullivan  is  in  charge  of  the  Black  Rock 
operations. 

►  Several  State  leases  have  been  bid  in 
by  different  individuals,  a  few  of  them 
being  the  old  Yates  mine,  at  Kinney, 
formerly  operated  by  M.  A.  Hanna,  by 
the  Black  Rock  Mining  Company.  The 
Margaret,  by  Carl  Hedman,  is  in  Buhl, 
Minn.,  and  the  old  Duncan,  by  S.  A. 
Rockwell,  Hibbing,  Minn.  Some  of  the 
bids  have  been  held  up  at  St.  Paul  in 
order  to  investigate  the  offers. 

►  The  E.  W.  Coons  Company  is  making 
good  progress  at  the  old  Kinney  mine 
and  expects  to  remove  about  50,000  tons 
this  season.  R.  A.  MacDonnell  is  in 
charge. 

►  The  Virginia  mine  of  the  Snyder  Min¬ 
ing  Company  is  now  on  the  active  ship¬ 
ping  list.  This  mine  is  in  Virginia, 
Minn. 

►  The  Fraser  Mine  of  the  Oliver  Iron 
Mining  Company,  idle  since  1928,  will 
be  opened  immediately,  employing  200 
men.  Willard  Bayliss,  superintendent, 
and  R.  T.  Elstad,  assistant  superinten¬ 
dent,  will  be  in  charge. 

►  On  July  6  the  C.I.O.  closed  the  fol¬ 
lowing  iron  mines  of  the  Wisconsin 
Steel  Company  on  the  Mesabi  range : 
the  Bruce,  at  Chisholm  j  the  Agnew',  at 
Hibbing;  Sargent,  at  Keewatin,  and 
Hawkins  mine,  at  Nashwauk. 
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More  Companies 
Seek  Liquidation 

Lock  of  capital  and  difficult  operating 
conditions  force  shutdown  of  one  mine 
while  employees  take  over  management 
of  the  Don  Carlos  mine. 

►  Cia.  Minera  Explotadora  de  Yoquivo 
has  asked  Federal  sanction  to  resume 
operations  in  the  Yoquivo  district,  Chi¬ 
huahua.  The  company  intends  to  install 
modern  machinery  and  engage  a  con¬ 
siderable  staff. 

►  As  its  stockholders  voted  against  rais¬ 
ing  more  capital  in  view  of  recent  un¬ 
satisfactory  results,  Cia.  Mexicana  Ex¬ 
plotadora  y  Exploradora  de  Minas,  Gra- 
ciano  Guichard,  president,  operator  of 
gold-silver  properties  at  Zacualpan,  State 
of  Mexico,  has  decided  to  go  into  liqui¬ 
dation. 

►  Santa  Gertrudis  Company,  a  gold- 
silver  producer  in  the  Pachuea  district. 
State  of  Hidalgo,  recently  turned  over 
its  Don  Carlos  mine  to  employees  for 
them  to  operate  for  the  next  six  months. 
The  company  has  found  operations  un¬ 
profitable  for  some  time  and  under  the 
present  arrangements  it  will  offer  tech¬ 
nical  aid  and  marketing  advice  to  the 
workers.  If  employees  are  successful  in 
maintaining  profitable  operations  until 
Dec.  19,  they  will  retain  part  of  the 
property,  upon  payment  of  certain  an- 
nuiiities.  If  unsuccessful,  however,  the 
property  reverts  to  the  company. 

►  Federal  assistance  has  been  asked  by 
1,500  jobless  miners  of  the  Zapioris  dis¬ 
trict,  Durango,  who  have  organized  a 
cooperative  society  to  work  tin  deposits. 

►  Mining  in  a  wide  sector  of  northwest¬ 
ern  Mexico  is  to  be  afforded  more  of 
the  boon  of  modern  transportation  with 
the  granting  of  a  Federal  franchise  to 
Lineas  Aereas  Mineras,  S.A.,  to  expand 
to  La  Paz,  capital  of  southern  Lower 
California,  its  service  between  Durango 
City  and  Mazatlan,  and  preparations 
by  another  company  to  conduct  regular 
air  service  between  Mexico  City,  Mazat¬ 
lan,  La  Paz,  and  Ensenada,  the  latter 
point  in  northern  Lower  California. 

►  Cia.  Minera  La  Sabina  has  resumed 
operations  in  Quiriego  municipality,  So¬ 
nora,  after  a  suspension  to  install  mod¬ 
ern  machinery.  About  125  men  are  be¬ 
ing  employed. 

►  A  miners’  cooperative .  society  is  to 
work  a  long-abandoned  gold  mine  in  the 
Sierra  de  Camargo,  near  Ciudad  Ca- 
margo.  Chihuahua.  The  mine,  which  was 
started  by  the  Spaniards  some  400  years 
ago,  was  abandoned  at  the  outbreak  of 
the  armed  revolution  in  1910.  The  min¬ 
ers  are  to  receive  Federal  aid. 

►  Important  mining  sectors  between 
Zacatecas  City  and  Guadalajara,  Jalisco, 
are  to  be  benefited  by  an  airliner  service 
that  is  to  start  this  summer. 

►  A  national  highway  has  been  opened 


between  the  Naguarichic  mining  zone, 
Chihuahua,  and  Chihuahua  City. 

►  The  Federal  Government  has  been 
urged  by  a  Zacatecas  miners’  cooperative 
society  to  found  a  state-controlled  bank 
with  a  capital  of  5,000,000  pesos  (about 
$1,400,000)  to  finance  small-scale  min¬ 
ing  operations. 

►  Cia.  Minera  Dos  Estrellas  has  made 
agreements  with  its  workers  to  serve 
four  or  five  days  weekly  to  rush  recon¬ 
ditioning  of  the  road  from  company’s 
property  to  Tlalpujahua,  Michoacan,  the 
scene  of  the  mud  flood  disaster  that 


of  Mexico.  The  metallurgical  section 
is  composed  of  the  following  depart¬ 
ments:  microscopic  investigation,  assay¬ 
ing,  complete  analyses  of  minerals,  con¬ 
centrating,  flotation,  cyanidation,  amal¬ 
gamation,  and  calcination. 

Investigations  for  private  interests, 
assaying,  and  metallurgical  tests  are 
made  on  the  application  of  parties  direct 
to  the  Laboratory  (Laboratorio-Central, 
Venezuela  3,  Mexico,  D.F.),  sending  their 
samples,  200  grams  for  regular  assays, 
and  not  less  than  50  kilograms  for 
metallurgical  tests.  There  will  be  no 
charge  when  the  investigation  is  con¬ 
ducted  by  private  individuals  for  the 


New  metallurgical  laboratory  operated  by  the  Ministry  of  Na¬ 
tional  Economy  in  Mexico  City.  Several  other  offices  in  this 
same  building  are  well  equipped  for  chemical  analysis,  and  the 
optical  laboratory  recently  installed  microscopes  and  a 
photomicroscope 


killed  nearly  100  persons,  and  to  repair 
the  firm’s  mill  at  El  Cedro,  which  was 
damaged  by  the  avalanche.  The  Fed¬ 
eral  Conciliation  and  Arbitration  Board 
placed  a  precautionary  embargo  on 
company’s  property  in  connection  with 
workers’  compensation  claims  totaling 
2,500,000  pesos  (about  $700,000)  grow¬ 
ing  out  of  the  disaster. 

►  Cia.  Minera  de  San  Carlos  is  pushing 
the  building  of  a  300-ton  concentrator 
and  a  surface  plant  at  San  Carlos,  Chi¬ 
huahua.  H.  H.  Horton  is  president  and 
A.  B.  Williams  secretary  of  this  com- 
I>any,  which  expects  its  mines  to  be  pro¬ 
ducing  ill  the  fall. 

►  Sierra  Pinta  mine,  Sonora,  owned  by 
A.  L.  Richards,  of  Ajo,  Ariz.,  recently 
shipped  33,000  lb.  of  gold  ore  to  the 
smelter  at  El  Paso,  Tex. 

►  The  Mexican  Government  has  just  cre¬ 
ated  a  Department  of  Industrial  Re¬ 
search  with  a  central  laboratory  under 
the  Ministry  of  National  Economy.  The 
laboratory  undertakes  research  work  for 
both  private  and  official  investigations 
in  the  mining,  metallurgical  and  petrol¬ 
eum  industries.  It  has  been  equipped  in 
a  modern  and  efficient  manner  to  meet 
all  requirements  of  the  industry.  Two 
smaller  laboratories  have  been  estab¬ 
lished  in  the  Coalcoman-Arteaga  mining 
district,  of  Michoacan  state,  the  most 
important  unexplored  mineralized  zone 


purpose  of  creating  new  industrial  pro¬ 
cesses  or  with  a  view  to  exploiting  the 
natural  resources  for  a  social  benefit. 
David  Segura,  mining  and  metallurgical 
engineer,  heads  the  staff,  assisted  by  Os- 
waldo  Gurria  Urgell,  mining  engineer, 
and  several  experienced  assayers,  metal¬ 
lurgical  and  chemical  engineers.  The 
charges  are  in  Mexican  pesos  (3.60 
pesos  to  one  dollar),  as  follows:  assays: 
minerals,  metals  and  metalloids,  from 
1  to  5  pesos.  Coal  analysis,  10  pesos. 
Ore-tests:  concentration,  60  pesos;  flota¬ 
tion,  50  pesos;  cyanidation,  50  pesos; 
amalgamation,  40  pesos;  combined  pro¬ 
cesses,  from  100  to  150  pesos;  settling, 
30  pesos. 

►  The  proposed  increase  in  port  facili¬ 
ties  at  Tampico  and  Vera  Cruz  will  be  of 
direct  benefit  to  the  mining  industry  as 
it  will  permit  better  accommodations  for 
shipments  of  concentrates  abroad.  The 
total  cost  of  these  improvements  will  be 
about  5,000,000  pesos,  of  which  3,000,- 
000  will  be  allotted  to  Tampico  for  com¬ 
pletion  of  breakwater,  dredging  the  har¬ 
bor,  reconditioning  piers,  expanding 
railroad  yard  trackage,  and  installing 
overhead  trolley  service  for  moving 
metals.  A  large  wharf  exclusively  for 
handling  mine-product  consignments  is 
to  be  built  at  Cuidad  Madero,  which  ad¬ 
joins  Tampico.  The  Federal  Govern¬ 
ment  will  undertake  the  work  at  Tampico 
and  Madero. 
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Closed  for  seven  years,  this  3,000-ton  concentrator  in  British 
Columbia,  belonging  to  Granby  Consolidated  Mining,  Smelting  tO 
Power  Company,  Ltd.,  resumed  operations  on  June  9.  Copper 
concentrates  will  be  shipped  to  Japan. 


CctHCuUi 


Falconbridge  No  5  Shaft 
Completed 

Encouraging  results  found  in  deeper 
development — Delnite  Mines,  Ltd.,  start 
production — Japanese  seek  ores  in  B.C. 

►  Falconbridge  Nickel  has  encountered  a 
good  grade  of  ore  over  considerable 
widths  in  new  development  work  below 
the  1,000-ft.  horizon.  At  latest  reports, 
ore  from  the  1,200  level  is  improving  the 
average  grade  of  mill-feed.  Nickel  con¬ 
tent  of  the  new  ore  is  2.4  per  cent,  com¬ 
pared  with  1.84  per  cent  average  of  ore 
reserves.  No.  5  shaft  was  completed  in 
June  and  the  No.  1  shaft  is  at  1,700  ft., 
with  an  objective  of  2,100  ft.  Nickel 
production  for  the  year  is  scheduled  at 
14,000,000  lb.  and  6,000,000  lb.  of  cop¬ 
per,  with  considerable  increases  in  prec¬ 
ious  metals.  Plant  capacity  remains  at 
1,200  tons  daily,  but  mining  operations 
are  being  enlarged  to  provide  for  more 
than  double  that  output.  The  president 
of  the  company  is  now  in  Norway  in¬ 
specting  the  refinery  there. 

►  Delnite  Mines,  Ltd.,  in  the  Porcupine 
district,  controlled  by  Sylvanite,  started 
production  early  in  June  with  a  200-ton 
mill.  Approximately  18,000  tons  of  ore 
have  been  accumulated  on  surface,  the 
gold  content  averaging  $7  per  ton.  Ac¬ 
cording  to  the  recently  issued  annual 
report  of  the  company.  No.  1  and  No. 
2  shafts,  located  800  ft.  apart,  have  been 
connected  by  crosscuts  on  the  250  and 
375  levels  and  stopes  have  been  developed 
in  preparation  for  mill  operations.  The 
No.  2  shaft  is  nearing  completion  at  a 
depth  of  1,000  ft. 

►  MacLeod-Cockshutt  is  about  ready  to 
decide  on  mill  construction,  for  which 
the  treasury  holds  close  to  a  million  in 
cash.  The  new  oreshoot  encountered  on 


the  375  and  500  levels  has  been  opened 
up  for  more  than  20  ft.  and  a  width  of 
better  than  10  ft.,  consisting  of  a  24-in. 
quartz  vein  and  a  network  of  stringers 
cutting  porphyry.  This  important  show¬ 
ing  is  close  to  the  north  contact,  whereas 
the  main  orebody  previously  developed 
on  three  levels  is  on /the  south  contact. 
Diamond  drilling  is  being  continued  to 
trace  the  extension  of  the  new  zone, 
which  has  an  indicated  length  of  COO  ft. 

►  Bousquet  Gold  Mines,  Ltd.,  has  treated 
approximately  20,000  tons  of  $8  ore  since 
the  mill  was  started  a  year  ago,  but  ore 
reserves  are  now  exhausted.  No  new  ore 
has  been  located  and,  after  completing 
clean-up  of  upper  levels,  it  is  planned  to 
close  the  mill  sometime  during  the  sum¬ 
mer. 

►  The  new  mill  of  Sigma  Mines,  Ltd., 
controlled  by  Dome,  went  into  production 
in  March  with  a  rated  daily  capacity  of 
300  tons.  During  the  second  month  of 
operation  mill  rate  was  advanced  to  350 
tons,  wth  much  of  the  ore  coming  from 
the  dump  on  surface.  The  annual  re¬ 
port  lists  ore  reserves  of  323,000  tons 
to  a  depth  of  600  ft.  The  orebody  has 
been  established  to  a  975-ft.  depth. 

►  Arrowhead  Gold  Mines,  Ltd.,  in 
Joannes  Township,  Quebec,  has  completed 
shaft  sinking  to  a  depth  of  500  ft.  The 
important  “B”  vein  is  estimated  to  be 
within  70  ft.  of  the  shaft  and  will  be 
extensively  explored  as  soon  as  a  cross¬ 
cut  has  been  driven  to  intersect  the  ore. 
The  new  level  will  also  be  developed  to 
open  up  the  “A”  vein,  as  part  of  an  ex¬ 
tensive  exploratory  program  planned  for 
the  next  four  months. 

►  Dorval-Siscoe  Gold  Mines,  Ltd.,  plans 
electric  power  installation  later  this  year 
in  connection  with  deep  exploration  in 
the  area  lying  immediately  west  of  the 
Siscoe  mine,  northern  Quebec.  Under 
the  management  of  Que-On  Mines,  Ltd., 
north  and  south  crosscuts  are  being 
driven  from  the  shaft  at  the  300-ft.  level. 
This  shaft  will  be  deepened  and  con¬ 
nected  with  a  second  shaft  to  be  put 
down  to  a  depth  of  500  ft. 


►  Amm  Gold  Mines  has  installed  elec¬ 
trical  equipment  and  started  a  300-ft. 
shaft,  located  on  the  main  Cadillac  belt 
to  the  west  of  Pandora.  Diamond  drill¬ 
ing  has  indicated  a  360-ft.  length  of 
ore  to  a  depth  of  300  ft.  Widths  are 
4  to  6  ft. 

►  Stadacona  Rouyn  Mines,  located  south 
of  Noranda,  reports  increased  mill  capa¬ 
city  to  300  tons.  Total  production  for 
all  1937  is  estimated  at  $600,000. 

►  Aldermac  Copper  Corporation  started 
milling  operations  in  January  and  is  now 
concentrating  at  capacity  of  1,000  tons 
daily.  Grade  of  ore:  2.5  per  cent  cop¬ 
per,  $2  in  gold  and  silver,  which  may  be 
improved  when  lower  depths  are  ex¬ 
plored.  Concentrates  are  shipped  to 
New  Jersey.  Experiments  have  been 
made  on  marketing  sulphur  to  Canadian 
newsprint  mills. 

►  Waite  Amulet  Mines  are  preparing  to 
start  the  350-ton  mill  on  ore  averaging 
3  per  cent  copper,  11  per  cent  zinc  and 
$2  gold  and  silver.  A  second  orebody, 
connected  by  a  2-mile  aerial  tram  line, 
carries  6  per  cent  copper  and  11  per  cent 
zinc,  plus  $3  in  precious  metals.  Ore  re¬ 
serves  in  both  parts  of  the  mine  are 
stated  to  be  1,255,000  tons. 

►  For  the  first  quarter  of  1937  the  On¬ 
tario  Department  of  Mines  reports  a 
24.7  per  cent  increase  in  mineral  pro¬ 
duction  over  the  same  period  of  last  year. 
The  value  of  output  showed  a  similar 
advance,  partly  due  to  an  average  copper 
price  of  14.18c.,  compared  with  8.54c. 
in  the  first  quarter  of  1936.  Refined 
nickel  production  went  up  more  than  36 
per  cent;  refined  copper  advanced  14.2 
per  cent  in  quantity  and  98  per  cent  in 
value;  silver  increased  25.9  per  cent  and 
gold  11.4  per  cent.  Chromite  production 
increased  to  3,827  tons  from  400  tons 
reported  in  the  first  three  months  of 
1936.  Of  the  46  gold  mines  in  Ontario 
reporting  production  for  the  first  quarter, 
fourteen  operated  at  a  rate  of  more  than 
$100,000  monthly:  Lake  Shore,  $4,101,- 
746;  Hollinger,  $3,602,948;  McIntyre, 
$2,089,186;  Dome,  $1,901,614;  Wright- 
Hargreaves,  $1,854,435;  Teck-Hughes, 
$1,086,242;  Buffalo  Ankerite,  $646,315; 
Sylvanite,  $554,763;  Little  Long  Lac, 
$427,705;  Pamour,  $421,434;  Pickle 
Crow,  $408,947 ;  Central  Patricia,  $324,- 
193 ;  Coniaurum,  $340,320 ;  Macassa, 
$314,693. 

►  Bidgood  Kirkland  Gold  Mines,  Ltd., 
has  improved  ore  possibilities  at  depth, 
according  to  the  annual  report.  Shaft 
sinking  will  open  up  three  new  levels 
below  the  775,  where  the  main  break  has 
been  explored  and  several  new  veins 
have  been  discovered.  This  is  believed 
to  support  the  theory  that  mine  develop¬ 
ment  is  on  top  of  a  new  ore  zone.  Work 
at  the  775-ft.  horizon  has  not  yet  located 
the  downward  extension  of  vein  No.  20, 
the  high-grade  ore  discovered  last  year 
which  led  to  much  interest  in  the  opening 
up  of  the  East  Kirkland  Lake  section. 

►  Morris  Kirkland  Gold  Mines,  Ltd.,  is 
in  the  East  Kirkland  district  just  south 
of  Bidgood.  The  125-ton  mill,  which  be¬ 
gan  operations  last  October,  has  been 
handling  approximately  100  tons  of  ore 
per  day.  Although  grade  is  under  $6,  a 
gradual  improvement  is  now  reported. 
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►  International  Mine,  Mill,  and  Smelter- 
men’s  Union,  an  affiliate  of  the  C.I.O., 
which  for  the  past  year  has  been  at¬ 
tempting  to  organize  miners  at  various 
points  in  the  Province,  called  a  strike  on 
May  25  at  Wells,  in  the  Cariboo  district, 
affecting  nearly  four  hundred  workers 
at  the  Cariboo  Gold  Quartz  and  Island 
Mountain  mines.  Local  officers  of  the 
union,  established  in  the  locality  last 
winter,  demanded  the  right  to  represent 
the  men  in  bargaining  with  the  two  com¬ 
panies  concerned,  to  which  company  offi¬ 
cials  replied  that  while  they  were  ready 
at  all  times  to  deal  with  the  requests  of 
their  owm  men,  they  would  have  “noth¬ 
ing  whatsoever  to  do  with  a  foreign 
labor  organization.”  The  demand  for 
higher  wages  was  likewise  ignored,  as 
the  base  rates  were  already  among  the 
highest  paid  in  Canada,  having  been  in¬ 
creased  voluntarily  on  March  1  to  $5.25 
for  miners  and  $4.50  for  muckers.  A 
number  of  former  employees  of  the  Cari¬ 
boo  Gold  Quartz  have  formed  a  Coop¬ 
erative  Association  in  opposition  to  the 
American  union,  and  E.  E.  Eose,  man¬ 
aging  director,  posted  a  notice  stating 
that  the  company  would  give  full  recog¬ 
nition  to  this  Association,  that  it  would 
re-employ  old  workers  without  discrimi¬ 
nation,  and  that  operations  would  be  re¬ 
sumed  when  sufficient  men  return  to 
work.  Dr.  W.  B.  Burnett,  president  of 
the  company,  states  it  is  in  a  position 
to  remain  inactive  for  an  indefinite  pe¬ 
riod,  as  the  continuance  of  dividends  at 
their  regular  rate  is  guaranteed  by  strike 
insurance.  F.  W.  Guernsey,  president  of 
Island  Mountain  Mines,  announced  that 
operations  will  be  resumed  when  at  least 
75  per  cent  of  their  men  are  willing  to 
resume  work  under  former  conditions. 
There  has  been  no  sign  of  violence  at 
Wells,  relations  between  operators  and 
men  always  having  been  cordial.  The 
failure  of  the  union  in  the  Cariboo  has 
had  a  discouraging  effect  upon  its  estab¬ 
lishment  in  other  mining  districts  in  the 
Province. 

►  Previously  C.I.O.  organizers  had  been 
fairly  successful  in  enlisting  members 
at  the  Bralorne  and  Pioneer  mines,  in 
Bridge  Eiver,  but  so  far  no  demands 
have  been  made  of  the  companies.  Coal 
operators  in  the  Fernie  district  signed 
an  agreement  two  months  ago  with  the 
United  Mine  Workers  of  America,  an¬ 
other  affiliate  of  the  C.I.O. ,  and  it  is 
understood  the  large  majority  of  the 
coal  miners  on  Vancouver  Island  have 
joined  the  union,  although  no  representa¬ 
tions  have  as  yet  been  submitted  to  the 
Island  operators. 

►  Operation  of  the  3,000-ton  concentrat¬ 
ing  plant  of  Granby  Consolidated  Min¬ 
ing,  Smelting  &  Power  Company,  Ltd., 
at  Allenby,  was  resumed  June  9  after  a 
period  of  idleness  lasting  seven  years.  It 
is  learned  from  A.  S.  Baillie,  general 
manager,  that  over  $1,000,000  has  been 
expended  in  reconditioning  the  mill  and 
mine  and  in  the  construction  of  a  7,500- 
kw.  power  plant  at  Princeton  and  devel¬ 
opment  of  a  colliery  near  by.  Six  hun¬ 
dred  men  are  now  employed.  It  is  esti¬ 
mated  monthly  output  will  average 
2,000,000  lb.  of  copper,  which  will  be 


shipj)ed  in  the  form  of  concentrate  to 
Japan. 

►  Plans  are  being  made  to  resume  the 
development  of  the  Silver  Standard 
mine,  near  Hazleton,  175  miles  east,  of 
Prince  Eupert.  Nine  veins  carrying  sil- 
ver-lead-zinc  values  have  been  disclosed, 
from  the  exploitation  of  which  about 
$500,000  was  realized  prior  to  1926,  when 
operations  were  suspended.  C.  M.  Camp¬ 
bell,  managing  director,  announces  a 
100-ton  mill  is  to  be  constructed. 

►  On  Porcher  Island,  near  Prince 
Eupert,  satisfactory  results  are  being 
obtained  by  the  Eeward  Mining  Com¬ 
pany  at  the  Surf  Point  mine,  which  is 
equipped  with  a  25-ton  flotation  mill, 
and  at  the  adjoining  Edye  Pass  mine, 
according  to  the  managing  director,  J. 
D.  Galloway. 

►  Production  from  the  Surf  Inlet  mine, 
on  Princess  Eoyal  Island,  which  was 
formerly  a  large  producer,  is  to  be  in¬ 
creased  from  1,000  to  approximately 
1,500  tons  a  month,  according  to  the 
president,  A.  H.  Sawyer. 

►  A  proposal  to  reorganize  B.  C.  Nickel 
Mines,  Ltd.,  liquidating  by  the  issue  of 
stock  cash  advances  of  the  Smith- 
Spencer-Kaeding  syndicate  amounting  to 
$1,300,000,  has  been  halted  by  injunction 
proceedings  of  a  minority  shareholder. 
The  agreement  entered  into  with  the 
syndicate  in  1933,  the  continuance  of 
which  the  minority  shareholder  seeks  to 
enforce,  requires  that  the  syndicate  con¬ 
struct  a  1,000-ton  reduction  plant  at  the 
property.  The  company’s  consultants 
state  that  if  half  the  Japanese  market 
were  secured  the  output  of  a  concentra¬ 
tor  having  a  daily  capacity  of  not  more 
than  250  tons  could  be  absorbed.  Ee- 
serves  are  now  sufficient  to  provide  ore 
for  such  a  plant  for  twelve  or  fourteen 
years. 

►  The  width  and  grade  of  ore  at  the 
Pioneer  mine  have  been  well  maintained 
from  the  10th  down  to  the  23d  level  so 
far  as  work  has  progressed,  according  to 
the  managing  director,  Howard  T. 
James.  The  average  value  of  reserves, 
which  are  estimated  at  almost  600,000 
tons  of  0.425  oz.  ore,  is  not  so  high  as 
formerly,  because  there  has  not  been  a 
recurrence  so  far  of  the  extraordinarily 
rich  deposits  opened  at  the  5th,  6th,  7th, 
and  8th  levels. 

►  The  capacity  of  the  Bralorne  plant  is 
soon  to  be  increased  from  475  to  550 
tons  a  day  by  the  installation  of  a  new 
ball  mill  to  replace  one  of  the  three  orig¬ 
inal  units.  E.  Bosustow,  managing  direc¬ 
tor,  states  that  production  will  not  be 
increased  proportionately  for  the  present 
at  least.  Thirty  new  homes  are  being 
built  at  No.  2  townsite  at  a  cost  of 
about  $50,000. 

►  Production  of  concentrate  by  the 
Lucky  Jim  Lead  &  Zinc  Company,  Ltd., 
discontinued  in  1930,  was  resumed  June 
5,  according  to  the  secretary,  James 
Anderson,  of  Vancouver.  By  the  middle 
of  the  month  the  mill,  which  is  situated 
near  Silverton,  was  treating  100  tons  of 
ore  a  day.  Unless  the  price  of  zinc  im¬ 
proves,  however,  the  mill  will  be  closed 
again,  although  development  will  be  con¬ 
tinued.  Production  has  also  been  re¬ 


sumed  at  the  Whitewater  mine,  concen¬ 
trate  being  shipped  to  the  Trail  smelter. 
Work  is  proceeding  at  a  number  of  other 
Slocan  properties. 

►  Buildings  are  being  constructed  at  the 
Durango  mine,  Ymir  district,  to  house 
the  100-ton  mill  being  shipped  by  Den- 
tonia  Mines,  Ltd.,  from  its  old  property 
in  the  Boundary  area.  A  contract  has 
been  let  for  a  5-mile  aerial  tramway.  It 
is  expected  by  the  manager,  A.  W.  Davis, 
that  production  will  be  commenced  in 
August.  At  the  Wesko,  in  the  same  dis¬ 
trict,  2,977  tons  was  milled  in  May,  and 
net  returns  for  smelter  shipments  were 
$31,000. 

►  S.  G.  Blaylock,  general  manager  of 
Consolidated  Mining  &  Smelting  Com¬ 
pany,  Ltd.,  announced  last  month  at 
Trail  that  further  distributions  of  stock 
will  be  made  to  employees,  varying  from 
five  shares  for  those  completing  three 
years’  service  to  one  share  for  those  com¬ 
pleting  two  years’  service.  A  modern 
steel  structure  is  being  erected  to  replace 
the  old  frame  building  housing  the  lead 
refinery. 

►  A  prospecting  and  development  pro¬ 
gram  is  planned  during  the  summer  by 
the  Louise  Mining  Company,  controlled 
by  Japanese  interests.  A  preliminary 
examination  on  the  Iron  Duke  property, 
on  Louise  Island,  one  of  the  Queen  Char¬ 
lotte  group,  has  indicated  a  substantial 
deposit  of  magnetite.  As  soon  as  ar¬ 
rangements  are  completed  for  obtaining 
capital  from  Japan,  prospecting  will  be 
undertaken. 


Eopaonik  Begins  Shipping 
to  Trepca  Mill 

Aerial  tramway  completed  ahead  of 
schedule  and  production  goes  forward  at 
rate  of  10,000  tons  monthly 

►  Kopaonik  Mines,  Ltd.,  began  making 
regular  shipments  of  ore  to  the  Trepca 
concentrator  in  Yugoslavia  on  June  1. 
It  thus  completed  its  long,  deep  adit  and 
erected  its  ropeway  a  month  ahead  of 
schedule.  This  adds  another  important 
and  low  cost  producer  to  the  list.  Ko¬ 
paonik  starts  with  shipments  of  about 
10,000  tons  of  ore  monthly,  but  as  this 
is  in  no  way  in  keeping  with  the  size  of 
the  mine,  output  undoubtedly  will  be 
increased  within  a  year  or  so. 

►  Trepca  Mines,  Ltd.,  pushed  its  output 
up  to  54,578  metric  tons  of  ore  in  May, 
a  new  high  record,  and  produced  5,859 
metric  tons  of  79.61  per  cent  lead  con¬ 
centrate  averaging  26.5  oz.  of  silver  per 
ton,  and  5,796  tons  of  49.81  per  cent 
zinc  concentrate.  Its  concentrator  ca¬ 
pacity  has  been  increased,  to  treat 
Kopaonik  ore,  and  is  now  approximately 
68,000  metric  tons  per  month.  As 
Kopaonik  is  to  supply  about  10,000  tons, 
a  still  further  expansion  of  Trepca’s 
output  seems  probable.  Trepca  has  de¬ 
clared  an  interim  dividend  of  9d.,  tax 
free,  against  4Jd.  paid  a  year  ago. 
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The  Roan  Antelope  smelter,  in  Luanshya,  Northern  Rhodesia,  has  a  capacity  of  approximately  90,000  tons 
per  year.  The  smelter  on  the  left  contains  two  reverberatory  furnaces  and  three  converters.  The  power 
plant  is  in  the  foreground.  Production  of  blister  copper  from  the  company’s  own  ores  has  increased  since 
it  was  released  from  smelting  concentrates  shipped  from  the  Mufulira  Copper  Mines,  which  now  operates 

its  own  smelter 


Roan  Antelope  May  Resume 
Extensive  Drilling 

Proved  reserves  will  last  25  years  — 
Rhodesia  Broken  Hill  Development  to 
develop  lead  deposit  in  porous  limestone 

►  It  is  said,  though  not  yet  officially, 
that  Eoan  Antelope  may  resume  drilling 
to  prove  the  extension  of  its  ore  deposit. 
The  property  is  now  developed  and 
equipped  for  the  production  and  treat¬ 
ment  of  10,000  tons  of  ore  daily,  and  at 
this  rate  of  extraction  its  proved  ore 
reserves  would  last  25  years.  In  view  of 
the  greatly  improved  outlook  for  copper, 
the  question  of  the  advisability  of  a  fur¬ 
ther  increase  of  productive  capacity  pre¬ 
sents  itself.  Drilling  was  discontinued 
when  sufficient  ore  had  been  proved  to 
justify  the  reduction  plant  which  has 
now  been  completed.  A  portion  of  the 
eastern  part  of  the  orebody,  which  may 
contain  20,000,000  tons,  had  not  been 
drilled,  and  in  the  vast  extension  of  the 
deposit  to  the  northwest  sufficient  had 
been  done  to  demonstrate  that  the  for¬ 
mation  there  becomes  two  parallel  syn¬ 
clines.  In  the  southern  of  these,  the 
smaller,  a  few  million  tons  of  ore  w'as 
proved,  and  the  extension  of  this  remains 
to  be  determined.  The  northern  of  these 
two  synclines  offers  the  greater  possibil¬ 
ities,  as  it  is  large  enough  so  that  it 
might  contain  nearly  twice  as  much  ore 
as  Roan  Antelope  has  so  far  proved.  It 
is  in  a  portion  of  the  northern  rim  of 
this  syncline,  which  extends  beyond 
Roan’s  holdings,  that  Baluba,  owned  by 
Mufulira  Copper  Mines,  proved  21,000,- 
000  tons  of  3.47  per  cent  ore.  Continu¬ 
ance  of  the  Baluba  mineralization  on  the 
Roan  side  of  the  line  was  proved  by 
some  of  the  few  holes  drilled,  but  others 


disclosed  no  A'alues,  evidently  having 
been  put  down  off  the  rim  of  the  syn¬ 
cline.  It  is  quite  possible  that  a  few 
holes  drilled  farther  west  from  this  point 
might  reveal  a  condition  which  would 
justify  a  considerable  addition  to  Roan 
Antelope’s  productive  capacity. 

►  After  Mufulirn’s  production  has  been 
brought  up  to  the  capacity  of  its  pres¬ 
ent  plant,  which  will  be  soon,  drilling 
to  prove  the  extension  of  its  ore  deposit 
probably  will  be  resumed.  The  possibil¬ 
ities  of  the  Mufulira  deposit  are  so  great 
that  the  limits  to  which  ore  reserves  and 
production  may  be  raised  in  the  future 
cannot  even  be  guessed.  If  drilling 
proves  the  deposit  to  extend  as  the  geol¬ 
ogy  and  mineralization  indicate  it  does, 
productive  capacity  undoubtedly  will  be 
increased  accordingly. 

►  Rhodesia  Broken  Hill  Development 
Company’s  problem  of  developing  the 
rich  lead  sulphide  ores  discovered  by 
drilling  to  depth  is  an  interesting  one. 
The  ores  occur  irregularly  in  a  porous 
dolomite,  which  is  wet,  the  amount  of 
w'ater  pumped  ranging  from  5,000,000 
gallons  per  day  in  the  dry  season  to  10,- 
000,000  gallons  in  the  wet,  this  from  the 
225-ft.  level.  To  get  a  shaft  down  to 
the  1,000-ft.  level  without  excessive  ex¬ 
penditure  it  w’ill  be  necessary  to  select  a 
place  where  the  rock  is  least  porous. 
With  this  in  view  diamond  drilling  has 
been  under  way  for  some  time.  It  is 
hoped  that  conglomerate  or  phyllite  for¬ 
mations  will  be  found  in  this  way  which 
will  be  sufficiently  continuous  to  accom¬ 
modate  a  pumping  shaft  through  which 
the  area  surrounding  the  orebodies  can 
be  drained. 

►  Advices  from  the  Gold  Coast  state 
that  the  second  unit  of  the  treatment 
plant  of  Marlu  Gold  Mining  Areas  is 
completed  and  about  to  go  into  operation 
for  tests  and  adjustment. 

►  The  mill  extension  of  Bushtick  Mines 
(1934),  Ltd.,  was  completed  and  began 


treating  ore  early  in  July.  This  com¬ 
pany  has  been  treating  about  11,500  tons 
of  low-grade  ore  monthly  for  a  profit  of 
some  $14,000.  Operations  on  a  larger 
scale  are  about  to  begin. 

►  A  new  company  is  to  be  formed  and 
financed  soon  to  take  over  from  Central 
Mining  &  Investment  Corporation,  New 
Witwatersrand  Gold  Exploration,  and 
West  Witwatersrand  Areas,  several  prop¬ 
erties,  and  also  a  lease  of  part  of  the 
farm  Blyvooruitzicht.  The  properties 
have  been  proved  by  boreholes  C.M.l, 
E.5,  and  E.7.  F.  R.  Phillips,  chairman 
of  Central  Mining,  and  John  Agnew,  of 
Consolidated  Gold  Fields,  have  expressed 
great  confidence  in  the  area.  It  will  be 
under  the  technical  management  of  Cen¬ 
tral  Mining. 

►  As  was  stated  some  time  ago,  Rho- 
kana  Corporation’s  program  is  to  in¬ 
crease  productive  capacity  to  125,000 
long  tons  of  copper  a  year,  and  work  on 
such  extension  is  in  progress.  There,  can 
be  no  doubt  that  the  Nkana  orebody  is 
large  enough  to  justify  this  expansion, 
and  also  a  still  further  increase  of 
capacity  in  coming  years. 

►  Union  Minifere  du  Haut-Katanga  is 
paying  a  dividend  of  132.80  francs  per 
share  out  of  1936  earnings,  on  the  shares 
outstanding  prior  to  the  recent  capital 
reorganization.  This  compares  with  87.44 
francs  paid  a  year  ago.  Good  progress 
has  been  made  with  the  work  of  getting 
the  company’s  production  up  to  capacity, 
from  the  low  point  to  which  it  was  re¬ 
duced  during  curtailment. 


►  The  Lekomberg  Mining  Company, 
German  owned,  has  purchased  share 
holdings  of  Skandinaviska  Kreditoktie- 
bolaget  in  two  Swedish  mining  com¬ 
panies,  and  also  acquired  an  interest  in 
a  third  mining  company.  These  are 
additions  to  previous  large  mining  in¬ 
terests  in  Sweden. 
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Prospecting  Large  Tin 
Placer  in  Victoria 

Drill  holes  beingr  checked  before  installing 
a  dredge  of  2OO.OOO-cu.7d.  monthly  capac¬ 
ity — New  stomp  mill  being  erected  at 
Centrol  Nell  Gwynne 

►  Burma  Malay  Tin,  Ltd.,  has  taken  an 
option,  until  October  next,  on  New  Py¬ 
renees  Alluvials,  Avoca,  in  Victoria.  The 
area  is  believed  to  contain  25  million 
cubic  yards  averaging  2J  grains  recover¬ 
able  per  yard.  A  check-boring  campaign 
is  in  progress,  and  if  successful,  and  the 
option  is  exercised,  the  property  will  be 
equipped  with  a  dredge  of  200,000-cu.yd. 
monthly  capacity  digging  to  80  ft. 

►  A.  K.  Denmead,  of  the  Queensland 
Mines  Department,  estimates  that  ore 
reserves  of  Golden  Plateau,  Crawcow, 
Queensland,  are  205,000  tons  of  probable 
ore  averaging  7  dwt.  and  190,000  tons 
possible  ore  averaging  8  dwt.  per  ton. 

►  Central  Nell  Gwynne,  Bendigo,  oper¬ 
ating  a  lease  adjoining  Nell  Gwynne 
(Bendigo  Mines,  Ltd.,  subsidiary)  on  the 
north,  recovered  2,739  oz.  gold  from 
7,861  tons  in  the  half  year  to  March  31. 
A  20-head  battery^  to  crush  600  tons  per 
week,  is  being  erected,  and  is  expected 
to  be  completed  in  July. 

►  The  Commonwealth  Minister  for  De¬ 
velopment,  Senator  McLachlan,  stated 
recently  that,  since  the  Government’s 
£500,000  three-year  scheme  for  assisting 
metal  mining  came  into  operation  in 
1934,  9,000  additional  men  had  been  em¬ 
ployed  in  gold  mining,  and  annual  value 
of  production  had  risen  by  £2,500,000. 
Though  obviously  not  entirely  responsi¬ 
ble,  the  scheme  is  considered  to  have 
been  of  material  assistance  towards  at¬ 
taining  this  result. 

►  The  North  Australian  Mineral  Survey 
has  prepared  plans  for  the  examination, 
during  the  remainder  of  1937,  of  seven 
districts  in  Queensland  and  thirteen  in 
the  Northern  Territory.  Work  will  also 
be  carried  out  in  thirteen  districts  in 
Western  Australia,  which  will  be  exam¬ 
ined  by  geophysical  methods. 

►  Positive  ore  reserves  at  Ora  Banda 
Amalgamated,  Ora  Banda,  W.  A.,  are 
estimated  at  20,000  tons  averaging  11.5 
dwt.  per  ton,  an  increase  of  14,500  tons 
for  the  year.  A  total  of  14,479  tons 
were  extracted,  from  which  8,061  oz.  of 
gold  were  recovered.  Development  pre¬ 
sents  a  difficult  problem  owing  to  the 
irregularity  of  the  deposit,  but  prospects 
are  considered  favorable. 

►  Golden  Horseshoe  (New),  Ltd.,  has 
commenced  to  re-treat  the  Great  Boulder 
No.  2  dump  at  Kalgoorlie,  W.  A.,  which 
is  estimated  to  contain  1,900,000  tons 
assaying  1.65  dwt.  per  ton. 

►  North  Kalgurli,  Kalgoorlie,  W.  A.,  con¬ 
tinues  to  obtain  highly  satisfactory  re¬ 
sults  at  depth  near  the  northeastern 
boundry  of  its  leases,  which  here  ad¬ 


join  Gold  Mines  of  Kalgoorlie,  Ltd.  At 
No.  15  level,  the  company  is  stoping  30- 
dwt.  ore  over  a  width  of  33  ft.  and  at 
No.  13  level  stripping  has  disclosed  a 
total  width  of  31  ft.  averaging  18  dwt. 
Interest  in  the  north  end  of  the  Kalgoor¬ 
lie  field  is  reviving,  mainly  owing  to 
favorable  drilling  results  obtained  on 
the  Mount  Charlotte  leases  which  are 
stated  to  be  under  option  to  a  London 
company. 

►  Paringa  Mining  &  Exploration,  Kal¬ 
goorlie,  W.  A.,  reports  proved  ore  re¬ 
serves  of  107,660  tons  averaging  6.1  dwt. 
per  ton  with  an  additional  72,000  tons 
in  course  of  development.  A  mill  of 
50,000  tons’  yearly  capacity  is  being 
erected. 

►  Borehole  No.  8  on  the  Barrier  South 
lease  of  New  Broken  Hill  Consolidated, 
which  intersected  the  top  of  the  extension 


MORE  TIN  PRODUCERS 
IN  CORNWALL 

TWO  NEW  COMPANIES  have 
been  formed  to  mine  tin  in  Corn¬ 
wall,  England.  One  will  develop 
the  Royal  Polberro  deposits,  in  the 
St.  Agnes  district.  Its  directors 
include  P.  E.  Bay,  who  is  man¬ 
aging  director  of  Mineral  Prod¬ 
ucts,  Ltd.,  and  Reginald  Pawle, 
vice-chairman  of  The  Tin  Pro¬ 
ducers  Association.  The  other, 
named  Lamit  Tin  Mines,  Ltd.,  has 
a  capital  of  £200,000. 


of  the  “broad  lead  lode”  of  the  Zinc  Cor¬ 
poration,  has  passed  through  the  lode 
from  1,257  to  1,360  ft.,  with  an  esti¬ 
mated  minimum  true  width  of  40  ft. 
Assays  averaged  9.3  per  cent  lead,  1.8 
oz.  silver  and  6.6  per  cent  zinc. 

►  Mount  Coolon  Gold  Mines,  Mount 
Coolan,  Queensland,  made  a  net  profit 
for  the  twelve  months  ended  Dec. 
31  of  £83,873.  Milling  operations  have 
been  shut  down  for  three  months  because 
of  exhaustion  of  broken  ore,  supplied 
from  the  main  body.  They  will  be  re¬ 
sumed  when  development  of  the  new  ore- 
body  is  sufficiently  advanced.  Up  to  the 
present,  although  values  are  irregular, 
the  new  body  has  been  explored  over  a 
length  of  240  ft.,  an  average  width  of 
8  ft.,  and  an  indicated  vertical  extent  of 
about  190  ft.  Prospects  of  the  location 
of  additional  ore  are  considered  to  be 
promising. 

►  Yellowdine  Gold  Development,  Yellow- 
dine,  W.  A.,  reports  a  further  bore  in¬ 
tersection  of  the  last  lode  in  No.  26  bore 
50  ft.  south  of  No.  25  and  95  ft.  ver¬ 
tically  below  No.  3  level.  Values  were 
12  dwt.  over  a  bore  length  of  3V^  ft.  To 
follow  up  these  values,  the  main  shaft  is 
to  be  sunk  to  320  ft.  and  a  new  level 
opened  up  at  300  ft. 

►  West  Australian  gold  yield  for  April 
was  80,546  oz.,  11,961  oz.  greater  than 
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More  Gold  Dredges 
Down  Under 

Two  large  placer  areas  have  been  tested 
and  will  be  equipped  with  large  dredges, 
production  starting  in  1938 

►  The  Arahura  and  Kanieri  dredging 
areas,  on  the  west  coast  of  the  South 
Island  of  New  Zealand,  are  to  be 
equipped  with  electrically  operated 
dredges  fitted  with  18-cu.ft.  buckets,  and 
of  a  capacity  of  400,000  cu.yd.  monthly. 
The  Arahura  area  is  estimated  to  con¬ 
tain  48  million  cubic  yards  of  a  recov¬ 
erable  value  of  3.25  grains  per  cubic 
yard  and  the  Kanieri  55  million  cubic 
yards  at  3.1  grains  per  cubic  yard.  Oper¬ 
ations  are  scheduled  to  commence  at  the 
beginning  of  1938.  Power  will  be  sup¬ 
plied  by  the  N.Z.  Government’s  Waitake 
hydro-electric  development. 

in  April  last  year.  For  the  first  four 
months  of  1937,  the  yield  has  been  304,- 
012  oz.,  up  62,000  oz.  on  the  correspond¬ 
ing  period  of  last  year. 

►  Australian  gold  production  for  Feb¬ 
ruary  was  108,411  oz.  fine,  an  increase 
of  17  per  cent  on  January  and  33  per 
cent  on  February,  1936.  Imports  from 
Papua  and  New  Guinea,  mainly  for  re¬ 
export,  were  15,632  o». 

►  Briseis  Consolidated,  which  experienced 
a  disastrous  fiood  with  serious  damage 
to  workings  at  Derby,  Tasmania,  last 
August,  is  making  good  progress  recon¬ 
ditioning  equipment,  and  resumed  pro¬ 
duction  in  June. 

►  Wattle  Gully  Extended,  Chewton,  Vic., 
has  encountered,  at  168  ft.,  in  the  main 
shaft,  ore  containing  fine  gold  which  re¬ 
mained  in  the  shaft  for  25  ft.  This 
shaft  is  situated  about  500  ft.  from  the 
southern  boundary  of  Wattle  Gully,  where 
ore  from  development  yields  around  500 
oz.  per  fortnight  from  15-dwt.  ore.  The 
new  ore,  however,  is  not  considered  to  be 
the  main  Wattle  Gully  lode,  which  is  ex¬ 
pected  to  be  at  a  depth  of  about  400  ft. 

►  An  arrangement  has  been  made  by 
the  Commonwealth  and  New  South  Wales 
governments  with  G.  F.  Davis,  of  Syd- 
Jiey,  by  which  the  former  government 
will  advance  £334,000  and  the  latter 
£166,000,  Mr.  Davis  also  providing 
£166,000,  to  develop  shale  oil  resources 
at  Newnes,  N.  S.  W.  The  governments 
mentioned  are  to  take  up  debentures 
bearing  4  per  cent  interest  and  repay¬ 
able  in  twenty  years.  Production,  at 
the  rate  of  10,000,000  gal.  annually,  is 
planned  to  begin  in  eighteen  months  to 
two  years.  Although  this  quantity  rep¬ 
resents  only  about  4  per  cent  of  Aus¬ 
tralian  consumption,  it  is  considered  de¬ 
sirable  to  establish  the  industry  for  de¬ 
fence  reasons.  In  addition  to  advanc¬ 
ing  funds  for  development,  the  Gov¬ 
ernment  is  to  afford  protection  to  the 
industry  by  remission  of  excise  duty  on 
a  sliding  scale  according  to  the  financial 
position  of  the  company. 
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W.  Lee  Heidenreich  was  in  New  York 
recently. 

Mauricio  Hochschild,  operating  tin 
properties  in  Bolivia,  was  in  New  York 
last  month. 

Owen  W.  Terry  is  now  mine  superin¬ 
tendent  for  the  Placer  Basin  Company, 
at  Bear,  Idaho. 

A.  W.  Allen,  consulting  engineer,  has 
returned  from  a  trip  to  the  Orient  and 
is  now  at  Berkeley,  Calif. 

E.  L.  Gruver  sailed  for  Europe  on 
June  30  on  the  “Normandie,”  on  busi¬ 
ness.  He  will  return  in  August. 

Bicliard  W.  Unger  has  left  Buckhorn, 
Nev.,  to  reenter  the  employ  of  the  San 
Juan  Metals  Corporation  at  Telluride, 
Colo. 

Harry  D.  Ramsey,  long  engaged  in 
mine  development  in  Nevada  and  Cali¬ 
fornia,  is  reopening  old  mines  at  Au¬ 
rora,  Nev. 

Julius  H.  Gillis  has  returned  from  the 
Soviet  Union,  where  he  was  engaged  as 
consulting  metallurgist  to  the  Russian 
zinc  industry. 

John  F.  Coleman,  receiver  for  the 
Consolidated  Cortez  Silver  Mines  Com¬ 
pany,  has  been  at  the  property  from  his 
New  York  office. 

R.  W.  Merwin,  of  Amador  City,  Calif., 
has  gone  to  the  Philippines  with  the 
Benguet  Consolidated  Mining  Company 
at  Baguio. 

G.  W.  Cotton,  formerly  assayer  for 
the  United  Paracale  Mining  Compary, 
Paracale,  Philippine  Islands,  has  re¬ 
turned  to  Seattle,  Wash. 

J.  G.  Reilly  has  recently  been  pro¬ 
moted  to  be  general  superintendent  of 
mines  for  the  Cia.  de  Real  del  Monte  y 
Pachuca,  Hidalgo,  Mexico. 

G.  Madsen  has  accepted  the  position 
of  mill  engineer  with  Granby  Consoli¬ 
dated  Mining,  Smelting  &  Power  Com¬ 
pany,  Ltd.,  at  Allenby,  B.  C. 

W.  E.  Lane  recently  sailed  for  South 
Africa,  where  he  will  be  construction 
superintendent  for  the  O’Okiep  Copper 
Company,  Ltd.,  in  Namaqualand,  Union 
of  South  Africa. 

Henry  C.  Reel,  formerly  a  shift  boss 
at  the  A.  S.  &  R.  unit  at  Kildun,  Mate- 
huala,  Mexico,  is  now  mine  foreman  for 
the  same  company  at  its  property  in 
Angangueo. 

R.  M.  Atwater,  Jr.,  mining  engineer, 
of  30  Broad  St.,  New  York  City,  is  su¬ 
pervising  the  equipment  and  operation 
of  a  group  of  mines  in  British  Columbia. 

Edwin  Van  Amringe,  instructor  of 
geology  at  Pasadena  Junior  College,  has 
been  elected  president  of  the  Mineral- 
ogical  Society  of  Southern  California. 


Effective  June  21,  James  H.  McGraw, 
Jr.,  was  elected  president  of  the  Mc¬ 
Graw-Hill  Publishing  Company  to  suc¬ 
ceed  Malcolm  Muir,  resigned.  Mr.  Mc¬ 
Graw,  Jr.,  continues  as  chairman  of  the 
board  and  assumes  the  additional  re¬ 
sponsibilities  of  the  office  of  president. 

Following  his  graduation  from 
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Princeton  University  in  191u,  Mr. 
McGraw  entered  the  service  of  the  com¬ 
pany  and  for  twenty-one  years  has 
served  actively  in  various  posts  con¬ 
nected  with  its  publishing  activities. 
After  eight  years  of  service  with  indi¬ 
vidual  papers  and  groups  of  papers,  he 
entered  the  general  management  of  the 
company  as  treasurer  in  1923,  and  be¬ 
came  executive  vice-president  in  1932. 
In  1935  he  was  elected  chairman  of  the 
board  to  succeed  James  H.  McGraw, 
founder  of  the  company. 

In  1932  and  1933,  Mr.  McGraw  served 
as  president  of  the  Associated  Business 
Pai)ers  and  in  addition  to  his  Avork  in 
his  own  company  he  has  contributed 
generously  of  his  time  and  effort  to  the 
advancement  of  business  paper  publish¬ 
ing.  Thoroughly  grounded  in  the  edi¬ 
torial  tradition,  he  has  applied  himself 
aggressively  to  keeping  the  business 
paper  abreast  of  what  is  best  in  mod¬ 
ern  publishing  practice  from  the  view¬ 
point  of  both  readers  and  advertisers. 

Guido  R.  M.  del  Giudici  is  now  living 
in  Washington,  D.  C.,  where  he  is  asso¬ 
ciated  with  the  firm  of  Pennie,  Davis, 
Marvin  &  Edmonds,  in  the  National 
Press  Building. 

Charles  H.  Thurman,  consulting  engi¬ 
neer,  San  Francisco,  Calif.,  is  directing 
operations  on  the  Trinity  River,  near 
Lewiston,  Calif.,  for  the  Lewiston  Gold 
Dredging  Company. 


G.  S.  Brooks,  president  of  Giesche 
Spolka  Akcyjna,  a  subsidiary  of  Ana¬ 
conda  Copper  Mining  Company  at  Kato¬ 
wice,  Poland,  is  visiting  England  on 
business. 

Stanley  M.  Moos,  formerly  with  the 
Inspiration  Consolidated  Copper  Com¬ 
pany,  at  Inspiration,  Ariz.,  is  spending 
.a  vacation  in  New  York  before  return¬ 
ing  to  Arizona  in  September. 

A.  M.  Johnson,  associate  of  “Death 
Valley  Scotty”  and  with  mine  interests 
at  several  points,  has  been  investigat¬ 
ing  gold-silver  properties  in  Churchill 
County,  northern  Nevada. 

Samuel  E.  Friedman,  manager  for  the 
Quicksilv'er  Corporation  of  America, 
has  returned  to  his  Detroit  headquar¬ 
ters  after  inspecting  property  of  his 
company  in  the  McCoy  district,  in  Lan¬ 
der  County,  Nev% 

Sherman  Hunt,  avIio  has  been  at  Win- 
nemucca,  Nev.,  in  connection  with  the 
purchase  under  option  of  the  Jumbo 
mine  by  his  brother,  H.  L.  Hunt,  and  J. 
K.  Wadley,  has  returned  to  his  home  at 
Tyler,  Tex. 

Richard  J.  Limd  has  resigned  his  post 
in  the  Metal  Economics  Division  of  the 
United  States  Bureau  of  Mines  to  ac¬ 
cept  a  position  as  mineral  economist 
with  the  American  Mining  Congress  in 
Washington,  D.  C. 

Cecil  Brehault  has  been  appointed 
mine  engineer  at  the  Copper  Mountain 
property  in  the  Similkameen  district  of 
British  Columbia,  reopened  recently  by 
Granby  Consolidated  M.  S.  &  P.  Com¬ 
pany,  Ltd. 

Ralph  Downey,  formerly  assistant 
manager  of  the  Treadwell  Yukon  Com¬ 
pany,  Ltd.,  has  been  engaged  as  assist¬ 
ant  and  mill  superintendent  by  the 
Gransby  Consolidated  company  at  Allen¬ 
by,  B.  C. 

Franklin  Osborn,  of  the  Andes 
Copper  Mining  Company  at  Potrerillos, 
Chile,  is  spending  a  vacation  with  his 
family  at  Las  Uvas,  Vineland,  N.  J., 
and  with  his  brother.  Dr.  Stanley  Hart 
Osborn,  of  Hartford,  Conn. 

Parke  A.  Hodges  resigned  the  posi¬ 
tion  of  assistant  resident  superintend¬ 
ent  of  the  Calabacillas  Gold  Mines,  S. 
A.,  early  last  April  and  is  now  engaged 
on  professional  business  in  Northern 
Mexico. 

Donald  R.  Irving  is  now  at  Battle 
Mountain,  Nevada,  in  charge  of  barite 
mining  operations  for  Barium  Products, 
Ltd.,  Modesto,  Calif.  The  deposit  is  17 
miles  from  Battle  Mountain,  which  is 
the  shipping  point. 

Roy  A.  Hardy,  examining  engineer  in 
Nevada  for  the  mine  loan  agency  of  the 
Reconstruction  Finance  Corporation,  has 
been  inspecting  properties  in  Mineral 
County,  owners  of  which  are  seeking 
Federal  aid. 

Howard  W.  Squires,  Sr.,  engineer, 
formerly  connected  with  the  Arizona 
Comstock,  Hartford,  and  other  projects 
in  the  Comstock  district,  has  assumed 
direction  of  the  Ortega  mine,  on  the  Cal¬ 
ifornia  Mother  Lode. 

Dewey  J.  Sabin  recently  joined  the 
organization  of  Ralph  E.  Davis,  Inc.,  of 
Pittsburgh  and  New  York.  He  will  be 
engaged  for  some  time  in  professional 
work  in  Montana,  in  connection  with 
various  mining  activities. 
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Senator  Bnrton  K.  Wheeler,  of  Mon¬ 
tana,  received  the  degree  of  doctor  of 
laws  at  this  year’s  commencement  exer¬ 
cises  of  the  Montana  School  of  Mines. 

Samuel  H.  Dolbear,  editor  of  the  In¬ 
dustrial  Minerals  Volume  of  the 
A.I.M.E.,  will  soon  complete  this  pub¬ 
lication  for  the  orientation  of  those 
about  to  decide  what  type  of  mining 
engineering  they  will  elect  to  follow. 

Morris  J.  Elsing,  of  Tucson,  Ariz., 
sailed  for  Japan  on  June  25,  on  the 
“President  Coolidge.”  He  has  been  re¬ 
tained  by  certain  interests  to  advise 
on  the  selection  of  a  mining  method. 
He  expects  to  be  gone  four  months. 

Wendell  P.  Hammon,  of  the  Hammon 
Engineering  Company,  San  Francisco, 
has  been  made  an  honorary  member  of 
the  Engineers’  Club,  San  Francisco.  Mr. 
Hammon  is  generally  recognized  as  one 
of  the  founders  of  the  gold  dredging  in¬ 
dustry  in  California. 

Earl  G.  Schulz  has  left  his  position 
as  mining  engineer  with  the  Northwest 
Exploration  Company,  of  Portland, 
Oregon,  and  is  now  employed  as  chem¬ 
ist  in  the  research  department  of  the 
Manning  Gold  Mines  unit  of  Snyder 
Mines,  Inc.,  Manning,  Utah. 

Wilbur  Schwarz,  mining  engineer, 
has  been  appointed  superintendent  of 
the  Charleson  Mining  Company  opera¬ 
tions  at  Taconite,  Minn.  A  new  wash¬ 
ing  and  jigging  plant  is  being  erected  at 
this  plant  in  connection  with  the  South 
Judd  mine. 

A.  M.  Bichmond  is  relinquishing  his 
private  consulting  practice  in  British 
Columbia  to  become  general  manager  of 
Consolidated  Gold  Alluvials  of  British 
Columbia,  Ltd.,  Wingdam.  He  was  for¬ 
merly  a  member  of  the  staff  of  the 
Provincial  Department  of  Mines. 

L.  C.  Moore  has  returned  to  the 
United  States  from  Australia,  w’here  he 
has  been  supervising  equipment  for  a 
new  iron  mine  located  on  an  island  off 
the  west  coast.  He  is  now  busy  check¬ 
ing  the  equipment  ordered  in  this 
country. 

Thomas  Griffith,  mining  engineer,  re¬ 
cently  of  Los  Angeles,  is  now  occupied 
as  chief  engineer  of  the  San  Juan  Min¬ 
ing  Company,  of  which  J.  Walters,  Jr., 
of  San  Francisco,  is  president.  Mr. 
Griffith’s  present  address  is  646  Sixth 
Ave.,  Durango,  Colo. 

W.  P.  Goss  recently  resigned  his  posi¬ 
tion  as  general  mine  superintendent  of 
Park  City  Consolidated  Mines  Company 
and  has  accepted  the  position  of  mine 
superintendent  for  the  O’Okiep  Copper 
Company,  Ltd.,  operating  at  Namaqua- 
land.  Union  of  South  Africa. 

Thomas  E.  Baker,  formerly  general 
manager  of  The  Fresnillo  Company  at 
Fresnillo,  Zacatecas,  Mexico,  has  left  to 
accept  the  new  position  of  managing 
director  of  the  Lake  George  Mines, 
Ltd.,  Captains  Plat,  New  South  Wales, 
Australia.  He  w’ill  erect  a  1,000-ton 
plant  for  the  Lake  George  Mines. 

G.  D.  Van  Arsdale  has  organized  the 
Van  Arsdale  Engineering  Company, 
Pasadena,  Calif.  Associated  Avith  him 
are  W.  H.  Teuscher  and  W.  Bonzi.  The 
company  is  prepared  to  engage  in  mine 
examination,  metallurgical  testing, 
sampling,  assaying,  analytical  work, 
and  patent  research. 


Victor  A.  Zanadvoroff  has  left  Bri¬ 
tannia  Beach,  B.  C.,  and  is  noAV  with 
the  Howe  Sound  Company  at  Chelan, 
Wash.,  assisting  in  the  planning  and 
constructing  of  a  1,000-ton  concentra¬ 
tor  about  to  be  erected  by  the  company 
under  the  supervision  of  B.  R.  Linney, 
plant  designer. 

Frank  Cameron  left  Salt  Lake  City, 
Utah,  on  July  2  en  route  Avith  his  family 
for  a  tAvo  months’  auto  trip  to  the  West 
Coast,  after  Avhich  he  Avill  go  to  the 
Sudbury,  Kirkland  Lake,  and  Porcu¬ 
pine  districts  of  eastern  Canada. 

W.  J.  Loring,  president  and  manag¬ 
ing  director  of  the  Arizona  Comstock 
Corporation,  conducting  the  present 
largest  mine  and  mill  operation  on  the 
Comstock  lode,  lately  visited  a  number 
of  mines  and  camps  along  the  Califor¬ 
nia  Mother  Lode,  Avhere  he  Avas  formerly 
active. 

Calvin  H.  Barkdull  is  installing  a 
pilot  mill  and  plant,  Avdth  the  most  mod¬ 
ern  equipment  for  selectiv’e  flotation, 
on  the  Grouse  Mountain  Mining  &  Mill¬ 
ing  Company’s  property,  “21  Claims,”  in 
the  southern  extension  of  the  famous 
old  Greenough  SnoAV  Storm  mine,  near 
Troy,  Mont. 

N.  J.  Ericson  is  noAv  doing  general 
examination  and  consulting  work,  with 
headquarters  in  Manila.  He  has  lately 
been  branch  manager  of  Alvir  &  Com¬ 
pany,  Inc.,  mine  managers  and  con¬ 
sultants,  at  Surigao,  on  the  Island  of 
Mindanao,  in  direct  charge  of  the  com¬ 
pany’s  interests  there,  and  of  the  Min¬ 
danao  Hamamali  Mines,  Inc. 

W.  H.  Hax,  president,  and  I.  M.  Mor¬ 
ton,  director,  recently  returned  to  Noav 
York  folloAving  a  brief  inspection  of  the 
Jardine  Mining  Company’s  properties 
at  Jardine,  Mont.  C.  E.  Nigbman,  who 
has  served  as  general  manager  of  these 
operations  since  May  of  this  year,  has 
completed  surface  excaAmtions  prepara¬ 
tory  to  the  driving  of  a  neAv  loAver  Avork- 
ing  adit. 

Boswell  W.  Prouty,  mining  engineer 
and  geologist,  recently  returned  to  Los 
Angeles  after  a  nine  months’  trip  to 
Honduras  and  El  Salvador,  Central 
America,  in\’estigating  mineral  possibil¬ 
ities  of  those  countries,  principally 
gold,  for  Eastern  capitalists.  He  ex¬ 
pects  considerable  mining  activity  in 
the  regions  mentioned.  His  current  ad¬ 
dress  is  at  1635  North  Allen  Ave.,  Glen¬ 
dale,  Calif. 

D.  L.  Forrester  has  returned  to  his 
home  in  South  Pasadena,  Calif.,  from 
Valley  Springs,  Calif.,  AA-here  he  had 
been  engaged  for  the  past  three  months, 
sampling  and  making  large-scale  mill 
tests  on  the  Tertiary  lone  cemented 
conglomerates  near  Campo  Seco,  Cali¬ 
fornia.  These  deposits  had  been  Avorked 
in  the  early  days  and  are  locally 
knoAA'n  as  South  Hill,  Kentucky  Hill, 
and  Nigger  Hill. 

D.  Campbell  Mackenzie,  former  in¬ 
spector  of  mines  for  the  Australian 
Government,  aa-Iio  has  been  in  charge  of 
the  “deep  lead”  operation  of  Consoli¬ 
dated  Gold  AlluA’ials  of  British  Colum¬ 
bia,  Ltd.,  at  Wingdam,  for  the  past 
three  years,  has  resigned  as  general 
manager  to  reenter  consulting  practice, 
establishing  an  office  in  VancouA’er.  He 
Avill  be  retained  by  the  company  as  con¬ 
sulting  engineer. 


Donald  M.  Liddell,  consulting  chemi¬ 
cal  and  metallurgical  engineer,  sailed 
for  Europe  on  July  2  on  a  combined 
business  and  pleasure  trip,  during  Avhich 
he  Avill  A’isit  SAveden,  Norway,  Germany, 
and  France.  Mrs.  Liddell  accompanied 
him.  They  expect  to  return  in  Septem¬ 
ber.  Before  his  departure  Mr.  Liddell 
announced  the  remoA’al  of  his  office  in 
New  York  to  33  Rector  St. 

Joseph  Hummel,  Jr.,  former  treas¬ 
urer  of  Eagle  Picher  Lead  Company, 
has  been  elected  president,  succeeding 
A.  E.  Bendelari,  Avho  tendered  his  resig¬ 
nation,  effective  July  1.  Mr.  Bendelari 
Avill  continue  Avith  the  company  as  a 
director  and  member  of  the  executive 
committee.  W.  B.  Dice  has  been  named 
executh’e  A'ice-president  and  V.  H. 
Beckman,  secretary. 

L.  A.  Westcott,  general  superintend¬ 
ent  in  Western  Australia  for  the  West¬ 
ern  Mining  Corporation,  has  been  ap¬ 
pointed  assistant  general  manager  at 
Mount  Morgan,  Queensland.  Mr.  West¬ 
cott  AA-as  at  one  time  mine  manager  for 
the  old  Mount  Morgan  Gold  Mining 
Company.  K.  A.  Cameron,  at  present 
field  superintendent  for  Bendigo  Mines, 
Ltd.,  Bendigo,  Vie.,  has  been  appointed 
to  fill  Mr.  Westcott’s  position,  and 
leaA'es  for  Western  Australia  at  an  early 
date. 

Dr.  J.  van  den  Broek,  of  the  Billiton 
Company,  and  a  member  of  the  Interna¬ 
tional  Tin  Committee,  addressed  the 
American  Tin  Trade  Association  at  a 
luncheon  in  New  York  on  June  24. 
He  told  those  present  that  he  has  been 
in  the  tin  mining  business  for  a  consid¬ 
erable  length  of  time  and  assured  the 
members  and  guests  of  the  Association 
that  the  stories  of  the  near-by  exhaus¬ 
tion  of  tin  ore  reserA'es  of  the  Avorld  are 
not  justified,  but,  at  the  same  time,  he 
believes  that  only  systematic  and  skill¬ 
ful  mining  Avill  prevent  too  rapid  ex¬ 
haustion,  and  the  best  Avay  to  prevent 
rapid  exhaustion  is  through  stabilizing 
prices. 

Bichard  Vail  Avrites  from  York,  S.  C., 
that  the  Carolina  Geological  Society 
AA-as  organized  in  May  on  the  call  of 
Prof.  W.  C.  Holland  at  Furman  Uni- 
A  ersity,  GreenA'ille,  S.  C.,  and  has  re¬ 
ceived  two  inA’itations  as  to  where  it 
shall  hold  its  fall  meeting.  One  of  these 
is  from  AsheA-ille,  N.  C.,  the  meeting 
here  to  comprise  a  field  trip  and  a  visit 
to  the  important  mineralogical  museum 
of  Burnham  S.  Colburn  at  his  residence 
in  Biltmore  Forest.  The  other  invita¬ 
tion  names  Chapel  Hill  and  Durham,  N. 
C.,  Avhere  the  meeting  would  be  held  in 
cooperation  Avith  the  faculties  of  the 
departments  of  geology  at  the  Uni- 
A'ersity  of  North  Carolina  and  field  trips 
to  near-by  areas  would  be  arranged.  The 
officers  of  the  society  are:  President, 
Prof.  W.  C.  Holland;  vice-president, 
Berlin  C.  Moneymaker,  geological  de¬ 
partment,  T.V.A.,  Murphy,  N.  C.;  sec¬ 
retary-treasurer,  Prof.  Willard  Berry, 
Duke  UniA'ersity,  Durham,  N.  C.  About 
sixty  men  in  the  two  Carolinas  haA-e 
indicated  their  interest  in  the  new 
society. 

Daniel  C.  Jackling  has  been  slated 
for  nomination  for  the  offices  of  presi¬ 
dent  and  director  of  the  A.I.M.E.  in  a 
recent  announcement  approved  by  the 
present  board  of  directors  of  ‘the  Insti¬ 
tute.  Dr.  Paul  D.  Merica  has  been 
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named  for  vice-president  and  director; 
Wilfred  Sykes  for  vice-president  and 
director;  H.  T.  Hamilton,  director;  H. 
Y.  Walker,  director;  Dr.  Walter  E.  Mc- 
Conrt,  director;  Dr.  Henry  D.  Wilde, 
director;  and  William  Wraith,  director- 
at-large.  The  following  appointees 
were  also  approved  for  nomination: 
A.  L,  J.  Queneau,  trustee,  United  Engi¬ 
neering  Trustees  (reappointment);  Sam 
Tour,  Kesearch  Procedure  Committee, 
Engineering  Foundation  (reappoint¬ 
ment);  F.  F.  Sharpless,  Engineering 
Societies  Library  Board  (reappoint¬ 
ment);  and  R.  C.  Allen,  John  Fritz 
Medal  Board  of  Award.  The  nomina¬ 
tions  will  be  acted  upon  at  the  regu¬ 
lar  annual  meeting  of  the  Institute  in 
February,  1938. 


DAVID  G.  BRICKER 

Advices  from  Santiago,  Chile,  report 
the  death  of  Mr.  Bricker  on  May  22, 
1937,  in  the  San  Vicente  Hospital,  after 
a  prolonged  illness  attributable  in 
greater  part  to  his  advanced  years,  al¬ 
though  his  mind  continued  clear  to  the 
last.  He  was  born  in  Indiana  about 
1845,  thus  living  beyond  the  allotted 
threescore  and  ten  span  by  over  twen¬ 
ty  years. 

It  is  fitting  to  reproduce  an  apprecia¬ 
tion  of  the  deceased  which  appeared  in 
the  El  Mercurio  of  Santiago,  Chile,  on 
May  24,  1937,  from  the  pen  of  the  Hon¬ 
orable  Antonio  Huneeus,  G.,  former 
Premier  and  Minister  of  the  Interior  of 
the  Republic  of  Chile,  distinguished 
diplomat  and  eminent  lawyer: 

DAVID  G.  BRICKER 

He  has  just  died  in  his  nineties. 

Whilst  still  a  boy  he  commenced 
an  intense  and  fruitful  life  of  a 
predestined  explorer.  Before  his 
penetrating  sight  and  indomitable 
will,  desert  and  mountain  range 
opened  their  secrets.  So  he  discov¬ 
ered  Katanga,  the  richest  deposit  of 
the  red  metal  in  the  Black  Continent; 
gave  life  to  Caracoles  and  other  min¬ 
ing  areas  in  Bolivia;  made  abroad 
and  in  Chile  immense  fortunes  which 
he  spent  with  varying  luck  in  inces¬ 
sant  endeavors  of  work  and  produc¬ 
tion. 

He  appeared  a  survivor  of  remote 
times,  his  energy  reminded  one  of 
the  iron  age;  his  probity  Spartan; 
and  in  the  greatness  of  his  imagina¬ 
tion  there  relived  the  courage  and 
fortitude  of  his  forebears,  who  lived 
unsheltered  in  forests  and  moun¬ 
tains,  pioneers  of  American  great¬ 
ness. 

He  was  like  a  giant  tree  which 
from  a  distance  shows  on  the  sky 
line  the  improving  outline  of  its 
vigorous  apex,  and  in  the  shade  of 
which  nature  delights  to  stir  life. 

Two  aims  led  him,  which  enclose 
the  cycle  of  his  solitary  life,  and  in 
which  are  associated  with  deep  and 
noble  philosophy  to  culminating  val¬ 
ues,  one  economic,  the  other  spirit¬ 
ual:  he  wished  to  create  wealth  and 
he  w’ished  to  educate  poor  children. 

A  clean  heart,  a  righteous  charac¬ 
ter  of  steel,  a  loyal  friend,  a  gener¬ 


ous  spirit,  he  was  with  the  humble 
an  instrument  of  the  Divine  Provi¬ 
dence.  Alay  God  receive  and  reward 
the  vigorous,  good  and  always  hu¬ 
mane  soul  of  David  G.  Bricker. 

The  deceased’s  many  friends  in  min¬ 
ing  circles  throughout  this  country 
will  learn  with  regret  of  his  having 
passed  on,  and  will  long  cherish  memo¬ 
ries  of  his  fine  character  as  a  man. 


Richard  Llewellyn  Lloyd,  who,  with 
•Vrthur  S.  Dwight,  developed  the  sys¬ 
tem  for  roasting  and  agglomeration  of 
fine  ores  known  as  the  Dwight  and 
Lloyd  sintering  process,  died  on  June 
19  in  New  York,  at  the  age  of  67.  Mr. 
Lloyd  was  vice-president  and  a  director 
of  the  Dwight  &  Lloyd  Sintering  Com¬ 
pany,  Inc.,  19  Rector  St.,  and  of  the 
Dwight  &  Lloyd  Metallurgical  Com¬ 
pany.  Mr.  Lloyd  was  born  at  Massillon, 
Ohio.  He  was  graduated  in  mining 


RICHARD  LLEWELLYN  LLOYD 


engineering  from  Washington  Uni¬ 
versity,  St.  Louis,  and  did  his  first  met¬ 
allurgical  work  in  the  old  Butte  & 
Boston  Smelter,  at  Butte,  Mont.  He  be¬ 
came  superintendent  of  the  Deadwood 
and  Delaware  Smelter,  at  Deadwood, 
S.  D.,  and  later  was  at  the  Boston  and 
Montana  Smelter,  at  Great  Falls,  Mont., 
whence  he  went  to  Mexico  in  1903,  as 
superintendent  of  the  reduction  di¬ 
vision  of  the  Cananea  Consolidated 
Copper  Company  in  Sonora.  There  he 
and  Mr.  Dwight,  who  was  general  man¬ 
ager,  developed  their  process  of  ore 
treatment. 

The  first  commercial  sintering  plant 
was  put  into  operation  at  the  works  of 
the  American  Smelting  &  Refining 
Company  at  Perth  Amboy,  N.  J.,  and 
the  process  thereafter  was  introduced 
in  the  metallurgical  plants  in  the 
United  States  and  abroad  and  now  is 
standard  practice  in  many  lines  of  met¬ 
allurgical  work.  Mr.  Lloyd  was  a 
member  of  the  A.I.M.E.,  the  Mining 
and  Metallurgical  Society  of  America, 
and  the  Institution  of  Mining  and  Met¬ 
allurgy  of  London. 

Glenn  V.  B.  Levings,  for  many  years 
vice-president  and  general  manager  of 
the  Barnsdall  Tripoli  Corporation,  at 
Seneca,  Mo.,  died  in  the  latter  part  of 
May  last. 


loyalty  as  a  friend,  his  human  impulses 
and  generous  actions,  and  remarkable 
vision  in  mining  matters. 

(The  foregoing  notice  and  apprecia¬ 
tion  Avere  sent  to  Engineering  and  Min¬ 
ing  Journal  through  the  courtesy  of 
George  A.  Easley,  of  the  International 
Mining  Corporation,  15  Exchange  Place, 
Jersey  City,  N.  J.) 


Charles  C.  Hollister,  a  mining  engi¬ 
neer  of  Arizona,  formerly  with  the 
American  Smelting  &  Refining  Company 
in  various  capacities  in  Arizona,  Wash¬ 
ington  State,  and  New  York,  died  on 
June  15  at  Tucson,  Ariz.  A  native  of 
New  York,  Mr.  Hollister  had  resided  in 
Arizona  for  the  last  22  years. 

William  Spence  Black,  consulting 
mining  engineer,  died  at  Waltham, 
Mass.,  on  June  15  after  an  illness  of 
several  months.  He  was  born  in  Cam¬ 
bridge,  Mass.,  in  1891;  graduated  from 
the  Massachusetts  Institute  of  Tech¬ 
nology  in  1913;  and  practised  widely 
in  North  and  South  America,  with 
offices  at  Boston. 

Herbert  G.  Officer,  mining  engineer, 
an  alumnus  of  Columbia  University  of 
the  class  of  1913,  died  recently  at  Mon¬ 
terey,  Calif.,  at  the  age  of  48.  Mr. 
Officer  had  had  extensive  experience 
with  South  American  mining  enter¬ 
prises,  and,  more  recently,  with  oil  de¬ 
velopment.  He  w’as  a  member  of  the 
A.I.M.E. 

Chester  Bailey  White,  Sr.,  a  former 
St.  Louis  mining  engineer,  died  of  a 
heart  attack  May  21  while  prospecting 
in  the  Province  of  San  Luis,  Republic  of 
Argentina,  South  America.  He  was  69. 
He  began  his  engineering  career  in  the 
lead  and  tiff  (calcite)  district  of  south¬ 
eastern  Alissouri  and  in  1905  went  to 
Argentina.  He  was  connected  with  the 
National  Lead  Company  in  South 
America. 

Andrew  L.  Hurley,  Park  City  mining 
operator,  53,  died  at  Salt  Lake  City  on 
June  18.  Mr.  Hurley  was  born  at  Park 
City  on  Feb.  22,  1880,  where  he  re¬ 
ceived  his  education.  Starting  in  as  a 
miner  at  the  Daly-West  mine.  Air.  Hur¬ 
ley  advanced  rapidly  and  became  mana¬ 
ger  of  the  Las  Cruces  mine,  in  New 
Alexico,  and  later  the  Cardiff  mine.  Big 
Cottonwood  Canyon,  near  Salt  Lake 
City,  and  of  the  West  Toledo  mine.  Of 
recent  years,  he  was  active  as  manager 
at  the  New  Quincy  and  the  American 
Flag  mines,  at  Park  City. 

Dr.  Jose  Baxeres  de  Alzugaray,  met¬ 
allurgical  chemist,  noted  for  his  re¬ 
search  on  vanadian  steel,  and  formerly 
consulting  chemist  to  the  Vanadian 
Company,  Ltd.,  of  London,  and  the 
Vanadian  Company  of  America,  died  on 
June  13  in  New  York  at  the  age  of  71. 
Dr.  Baxeres  was  born  in  Buenos  Aires, 
a  son  of  Dr.  Baxeres  Torres,  who  later 
became  Spanish  Ambassador  to  Russia. 
He  was  brought  up  in  St.  Petersburg 
and  studied  at  the  University  of  Geneva 
and  at  the  Sorbonne.  He  was  a  contrib¬ 
utor  to  many  scientific  journals. 
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Manual  on  Geophysical  Pkospectino 
With  the  MaCiNetometf.r.  By  J. 
]V<illnce  Joyce,  United  States  Bureau 
of  Mines.  March,  1937.  Printed  by 
American  Ashania  Corporation,  Hous¬ 
ton,  Texas.  Pp.  139.  Price  Sl.oO. 

THIS  SMALL  BOOK  was  prepared 
by  the  United  States  Bureau  of 
Mines  and  is  printed  and  sold 
under  a  cooperative  agreement  by  the 
American  Askania  Corporation.  An  in¬ 
troductory  treatment  of  magnetic  theory 
in  general  is  followed  by  a  discussion 
of  tiio  earth’s  magnetic  field  in  particu¬ 
lar.  Then  comes  tlie  theory  of  the  mag¬ 
netometer,  of  Ijoth  the  vertical  and  the 
liojiznntal  type.  Although  the  Askania 
instruments  are  the  only  ones  dealt 
with,  the  theory  developed  can  be  ex¬ 
tended  without  difficulty  to  include  other 
mokes. 

Factors  atfecting  the  readings,  correc¬ 
tions,  precautions,  oitcr.ating  tecliniqucs, 
tronlile  shooting,  and  the  determination 
of  the  instrumental  constants  tire  all 
discussed  in  detail.  Finally,  an  outline 
of  field  methods  and  methods  of  com¬ 
puting  and  plotting  data  is  given.  A 
brief  discussion  on  interpretation  is  tilso 
included. 

.\s  to  its  technicality,  the  book  is 
written  on  ti])]>roxim:itely  the  level  of  a 
tirst-yetir  physics  text  and  does  not 
demand  a  deeper  knowledge  of  physics 
or  of  mtithematics  than  that.  The 
tiuthor  writes  with  extraordinary  lucid¬ 
ity.  Footnote  citations  of  the  key 
literature  are  given  throughout. 

It  is  to  be  regretted  that  the  section 
on  interpretation  of  data  was  not  made 
more  comprehensive,  but  aside  from 
this  the  book  is  excellently  done.  It 
should  prove  an  .almost  indisjiensable 
guide  book  to  anyone  engaged  in  mag- 
netomctric  w'ork.  M.  King  Hubbert 


METALiat’EROUS  Mine  Surveying.  Sec¬ 
ond  edition.  By  FrcdericTc  Winiberg, 
lecturer  in  mine  surveying.  School  of 
M <  tallifcrous  Mining,  Camborne, 
Corn  wall,  England.  Mining  Publica¬ 
tions,  Jjtd.,  Sali.shury  House,  London, 
E.C.J.  Pp.  283,  5\xS^,  in.:  173  figures. 
Price  15s. 

THIS  EDITIO.N  retains  practically 
the  whole  of  the  text  of  the  first 
edition,  but  the  author  has  added 
the  description  of  mine-surveying  instru 
n  Ills  that  have  been  developed  abroad 
i'  Hie  past  eight  years.  There  are  fifteen 
.  .apters  headed,  respectively,  as  fol- 
ows:  Th '  Theodolite;  Triaugiilation ; 
.Measnreihent  of  Triangulation  Base; 
.\sl  ronomical  Terms  and  Definitions: 
Observations  for  Meridan,  Latitude,  and 
Time;  Surface  Traversing;  Leveling; 
Tacheometry;  Traversing  Underground; 


Orientation  of  ;iu  Underground  Survey 
and  Its  Connection  to  the  Surface  Trian¬ 
gulation  ;  the  Use  of  the  Magnetic 
Needle  for  the  Orientation  of  an  Under 
ground  Survey ;  Surveying  Through  In¬ 
clined  Shafts;  The  Auxiliary  Telescope; 
Stope  Surveying;  Mathematics. 

Various  field  problems  commonly  ex¬ 
perienced  by  mine  surveys  are  clearly 
and  thoroughly  explained.  Chapter  ten, 
describing  orientation  of  an  under¬ 
ground  survey  and  its  connection  to  the 
surface  triangul.ition,  goes  into  detail  on 
several  methods  of  vertical  shaft  sur 
veying,  some  of  which  are  used  more 
commonly  abroad  than  in  this  country. 
.V  special  chapter  is  devoted  to  survey¬ 
ing  inclined  shafts,  wherein  are  de¬ 
scribed  some  equipment  especially 
designed  for  this  work,  some  which 
was  made  at  the  School  of  Metallii  n-ous 
^Mining  in  Cornwall,  England.  Mine  sur 
veyors  seeking  to  build  up  a  libr.ary  on 
the  subject  of  undergrouml  surveying 
may  find  it  worth  while  to  include  this 
book. 


Year  Book  of  the  American  Bureau 
OF  Metal  Statistics,  1936.  IF.  11. 
Ingalls,  Director,  33  Pcclor  St.,  New 
Yortr,  Y.  1’.  Price  $2. 

This  is  the  seventeenth  annual  issue 
of  the  standard  reference  work  on 
mineral  statistics.  The  volume  in¬ 
cludes  data  for  1936  on  price,  production, 
consumption,  exports,  imports,  .and  prin¬ 
cipal  operating  details  on  copper,  lead, 
zinc,  gold,  silver,  and  miscellaneous 
metals. 


An  Editor  on  the  Comstock  Lode.  By 
Wells  Drury.  Farrar  4'  Binehart,  Inc., 
on  Murray  Hill,  New  YorJc,  N.  Y.  Pp. 
343;  ilhistrations  36.  Price  $3. 

A  REVIVAL  in  gold  mining  in 
some  of  our  famous  camps  has 
also  revived  the  interesting  his¬ 
tory  and  colorful  characters  of  bygone 
(lays  who  were  happy  and  without  worry 
when  gold  was  .$20.67  per  ounce.  This 
book  describes  such  characters  and  what 
they  did  in  serious  and  careless  moments 
that  promoted  the  famous  mines  on  the 
Comstock  Lode.  These  reminiscences  are 
posthumously  published  and  contain  a 
charming  foreword  by  Ella  Bisho[» 
Drury. 

The  35  chapters  are  easy  reading,  and 
mining  men  should  find  the  stories  highly 
entertaining.  Fascinating  illustrations 
taken  during  the  70’s  make  the  reader 
smile  as  he  views  the  style  of  the  best- 
dressed  mining  man,  whether  up  from  the 
hot  stope  or  on  some  questionable  venture. 
The  career  of  Wells  Drurj’  was  proba 


bly  as  exciting  as  the  men  he  writes 
about.  Some  of  the  material  is  collected 
from  newspaper  accounts  which  appeared 
at  that  time,  principally  from  the  Gold 
Hill  Evening  News  when  Wells  Drury 
was  an  editor.  Famous  characters  such 
as  John  W.  Mackay,  James  G.  F.air, 
James  Flood,  and  William  O’Brien,  the 
four  developers  of  the  Leland  Stanford 
and  Big  Bonanza  mines,  and  John  D. 
•tones,  who  managed  the  Crown  Point 
mine,  contributed  much  to  the  bristling 
events  recorded  in  the  book.  Gambling, 
feuds,  fearless  political  campaigns,  dis¬ 
astrous  fires,  murder,  and  accounts  of 
stage  robberies  supply  the  reader  w'ith 
diversion  and  bring  to  the  mining  man 
the  realization  that  some  of  these  mines 
are  still  producing  gold,  but  in  what 
might  be  called  “softie”  environment, 
compared  to  the  “good  old  days.” 

H.  C.  Chellson. 


Silicate  Analysis.  By  A.  IF.  Groves, 
with  a  foreword  by  Prof.  A.  Holmes. 
Thomas  Murphy  J-  Co.,  1  Fleet  Lane, 
London,  E.C.4.  Pp.  330.  Illustrations 
11.  Price  12s.  6d. 

TIE  IMPORTANCE  of  scientific  ac¬ 
curacy  in  the  analysis  of  rocks  and 
silicate  minerals,  and  the  difficulties 
encountered  in  ordinary  jirocedures,  make 
this  volume  invaluable  to  chemists,  geolo¬ 
gists,  and  mineralogists.  The  author 
writes  out  of  ripe  experience,  and  has  had 
the  benefit  of  expert  criticism.  In  pre 
senting  his  detailed  methods  he  has  been 
mindful  not  only  of  the  chemistry  in¬ 
volved,  but  also  of  the  mineralogy  and 
j(etrology.  The  principal  part  of  the 
book  is  devoted  to  the  painstaking  de¬ 
tail  of  normal  methods  for  analyzing 
silicate  rocks.  Other  useful  chapters 
present  special  methods  for  unusual  con¬ 
ditions,  as  when  the  material  is  scanty, 
and  for  technical  analysis  of  industrial 
materials  such  as  s.ands,  clays,  zeolites, 
and  mineral  dusts. 


Silicosis  and  Allied  Disorders — 
History  and  Industrial  Importance. 
By  the  Medical  Committee  of  Air 
Hygiene  Foundation  of  America,  Inc. 
Mellon  Institute,  Pittsburgh,  Pa. 
Pp.  178. 

The  reader  win  naturally  look 
here  for  an  accurate  resum6  of  the 
knowledge  extant  on  the  subject 
dealt  w’ith,  in  consideration  of  the 
personnel  of  the  Medical  Committee 
which  has  produced  this  bulletin.  Dr. 
A,  J.  Lanza  is  chairman.  The  other 
members  are  Drs.  R.  R.  Sayers,  L.  U. 
Gardner,  S.  R.  Haythorn,  T.  L.  Hazlett, 
R.  R.  Jones,  E.  P.  Pendergrass,  and  O.  A. 
Sander.  Following  a  six-page  introduc¬ 
tion,  Chapter  II  presents  the  history  of 
silicosis  in  foreign  countries  and  Chap¬ 
ter  III  its  history  in  the  United  States. 
The  latter  deals  separately  with  the 
metal-,  coal-,  and  iron-mining  industries, 
respectively,  and  with  the  industries 
producing  granite,  sandstone,  marble, 
slate  and  tremolite,  talc,  diatomite  (Avhich 
it  must  needs  call  “diatomaceous  earth”), 
cement,  gypsum,  abrasives,  asbestos,  and 
rock  wool.  Experimental  research  in  the 
United  States  is  summarized  briefly.  The 
remainder  of  the  book  is  devoted  to 
telling  what  is  known  about  silicosis.  In 
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closing,  this  knowledge  is  summarized. 
The  disease  is  ascribed  solely  to  the  in¬ 
halation  of  dust  containing  free  silica. 
Asbestos  is  the  only  dust  other  than 
free  silica  which  has  been  shown  to 
cause  a  limg  fibrosis,  with  disability. 
Four  research  projects  are  proposed:  (1), 
relationship  between  silicosis  and  tuber¬ 
culosis,  with  special  reference  to  the 
question  of  activation  or  reactivation  of 
tubercle  infection  consequent  upon  ex¬ 
posure  to  silica;  (2),  effects  of  other 
substances  upon  the  action  of  silica  in 
the  body;  (3),  study  of  the  mechanism 
by  which  silica  exerts  its  injurious  effects 
upon  the  body;  (4),  research  in  the  tech¬ 
nic  of  roentgenography. 


A  Desobiptive  Petrography  of  the 
Igneous  Books.  Vol.  Ill:  The  Inter 
mediate  Rocks.  By  Albert  Johannsen, 
Ph.D.,  Professor  of  Petrology  at  the 
University  of  Chicago.  Pp.  360;  178 
illustrations  and  108  tables.  Vniver- 
.sity  of  Chicago  Press,  Chicago,  Illi¬ 
nois.  Price  $4.50. 

This  book  is  the  third  of  a  series 
of  four  volumes,  the  fourth  to  ap 
pear  during  the  latter  part  of  this 
year  or  early  in  1938.  It  is  a  highly 
specialized  treatise,  on  the  rocks  of  the 
syenite-diorite-gabbro  series  and  their  ex 
trusive  and  hypabyssal  equivalents.  This 
series  of  rocks  is  classified  in  families, 
each  being  Rock  of  Orders  1,  2,  3,  and  4, 
and  the  chemical  composition  of  each 
of  the  families  is  given  in  tables.  This 
permits  detail  information  for  the  petrol¬ 
ogy  student  or  specialist  seeking  proper 
limits  of  the  various  classes  in  rock 
classification  in  these  three  series.  Pho¬ 
tographs  of  men  who  were  responsible 
for  determining  and  making  initial 
classification  of  these  various  rocks  are 
also  included  in  the  book.  Numerous 
microphotographs,  together  with  some 
rock  type  photographs,  are  also  given. 


V^ANADiUM  Steels  and  Irons.  Published 
by  Vanadium  Corporation  of  America, 
420  Lexington  Ave.,  New  Yoric.  Illus¬ 
trated  with  71  photomicrographs  and 
178  charts  and  tables.  Pp.  189.  Price 
$1.25. 

INTENDED  as  an  up-to-date  economic 
analysis  of  the  place  of  vanadium 
alloy  steels  for  structural  work  and 
for  highly  stressed  parts,  this  new  hand¬ 
book  reviews  all  irons  and  steels  contain¬ 
ing  vanadium,  giving  the  chemical 
compositions,  physical  properties,  heat- 
treatment  required,  fabricating  proced¬ 
ure,  and  recommended  applications  in 
each  case.  The  book  is  well  indexed.  It 
will  be  sent  without  charge  to  executives 
and  engineers  who  use  alloy  steels,  if 
they  request  it  on  their  business  letter¬ 
heads. 


Five  Place  Tables,  Decimal  System. 
By  P.  Wijdenes.  P.  Noordhoff,  Ltd., 
Groningen,  Holland.  Pp.  168.  Price 
2.50  florins. 

INSTEAD  of  using  the  customary  di¬ 
vision  of  the  quadrant  into  degrees, 
minutes,  and  seconds  as  a  base,  these 
tables  are  based  on  a  division  of  the 


right  angle  into  100  “grades,”  which  in 
turn  are  subdivided  decimally  into  deci- 
grades,  centigrades,  milligrades,  and 
decimilligrades.  Five  tables  are  pre¬ 
sented:  I,  Five-place  mantissas  of  log¬ 
arithms  of  the  integers  from  1  to  11,- 
000.  II,  Conversions  of  “grades”  to 
degrees  and  to  radians,  and  the  reverse; 
also  of  degrees  to  radians.  Ill,  Loga¬ 
rithms  of  trigonometric  functions.  IV, 
Natural  functions.  V,  Area  of  seg¬ 
ments. 

The  Mineral  Position  of  the  British 
Empire.  Published  by  the  Mineral  Be- 
sources  Department  of  the  Imperial 
Institute,  South  Kensington,  S.W.7, 
England.  Pp.  166.  Price  4s.  net. 

jr  S  STATED  in  its  introduction,  this 
/\  publication  is  intended  to  present 
J.  A.  an  outline  of  the  mineral  industry 
and  mineral  resources  of  the  British 
Empire  and  Mandated  Territories  dur¬ 
ing  1935,  the  latest  year  for  which  sta¬ 
tistics  are  generally  available,  and  to  note 
changes  that  have  occurred  since  1929. 
It  is  a  valuable  and  most  interesting 
summary. 


PUBLICATIONS 

RECEIVED 

Proceedings  of  the  Lake  Superior 
Mining  Institute.  The  papers  presented 
at  the  29th  annual  meeting  held  on  the 
Marquette  Range,  Michigan,  Aug.  28 
and  29,  1936.  Pp.  279. 

-f  Small-Scale  Placer  Mines  as  a  Source 
of  Gold,  Employment,  and  Livelihood  in 
1935.  A  study  undertaken  and  published 
by  the  Works  Progress  Administration 
National  Research  Project  and  the  IT.  S. 
Bureau  of  Mines.  Pp.  52. 

Chromite  Deposits  of  Montana.  By 
Paul  A.  Schafer.  Memoir  No.  18,  Mon 
tana  School  of  Mines,  Butte,  Mont.  Pp. 
35. 

-f  Gypsum  Deposits  of  Bay  St.  George, 
Southwestern  Newfoundland.  (Prelimi¬ 
nary  Report).  By  A.  O.  Hayes  and  H. 
Johnson.  Information  Circular  No.  3, 
Geological  Section,  Department  of  Na¬ 
tural  Resources,  St.  Johns,  Newfound¬ 
land.  Pp.  25. 

-f  The  Metallurgy  and  Technology  of 
Gold  and  Platinum  Among  the  Pre- 
Columbian  Indians.  By  Paul  Bergsoe. 
Translated  from  the  Danish  by  F.  C. 
Reynolds.  Danmarks  Naturvidenskabe 
ligo  Snmfund,  Copenhagen.  Pp.  .52.  Price 
2  kroner. 

■¥  Geology  of  Highland  County,  Ohio. 
By  James  K.  Rogers.  Bulletin  38.  Geo¬ 
logical  Survey  of  Ohio,  Columbus.  Price 
75c.  plus  tax. 

Alaska.  Report  of  the  Commissioner 
of  Mines  to  the  Governor  for  the  bien¬ 
nium  ended  Dec.  31,  1936.  B.  D.  Stew¬ 
art,  Commissioner  of  Mines,  Juneau. 
■^Selected  Bibliography  of  Engineering 
Subjects.  Prepared  by  the  Committee 
on  Professional  Training,  Engineers 
Council  for  Professional  Develonment, 
29  West  39th  St.,  New  York,  N.  Y. 
Designed  for  those  who  wish  to  con¬ 
tinue  study  in  engineering  or  build 


private  libraries.  In  five  sections:  I, 
Mathematics,  Mechanics,  and  Physics; 

II,  Aeronautical  and  Civil  Engineering; 

III,  Chemical  and  Industrial  Engineer¬ 
ing  ;  IV,  Electrical  and  Mechanical 
Engineering;  V,  Metallurgical  and  Min¬ 
ing  Engineering.  Price  per  section,  10c. 
■f  University  Extension  Facilities.  Pre¬ 
pared  by  the  Committee  on  Professional 
Training,  Engineers’  Council  for  Pro 
fessional  Development,  29  West  39th 
St.,  New  York,  N.  Y.  A  survey  for 
young  engineers  desiring  to  pursue 
courses  needed  to  supplement  under¬ 
graduate  w’ork.  Cross-indexed  by  courses 
and  institutions.  Price  10c. 

Technology  and  the  Mineral  Iiidus- 
tries.  Report  No.  E-1,  Mineral  Tech¬ 
nology  and  Output  per  Man  Series. 
WPA  National  Research  Project  on  Re¬ 
employment  Opportunities  and  Recent 
Changes  in  Industrial  Techniques,  in 
cooperation  with  the  U.  S.  Bureau  of 
Mines,  Washington,  D.  C. 

Quartzstone-Waiamu  Area,  Cuyuni 
River,  British  Guiana.  Preliminary  re 
port.  By  D.  W.  Bishop.  Bulletin  No.  5. 
Geological  Survey,  Georgetown,  Demer- 
ara.  Pp.  15,  with  map.  Price,  24c. 

4-  Geology  and  Ore  Occurrence  of  the 
Hog  Heaven  Mining  District,  Flathead 
County,  Montana.  Memoir  No.  17.  By 
Philip  J.  Shenon  and  A.  V.  Taylor. 
State  of  Montana  Bureau  of  Mines  and 
Geology,  Butte,  Mont. 

The  U.  S.  Bureau  of  Mines,  Washing¬ 
ton,  D.  C.,  has  issued  the  following  nine 
bulletins: 

-f  Fixation  of  Sulphur  from  Smelter 
Smoke.  A  collection  of  6ve  papers.  R.  1. 
3339.  Pp.  51. 

Thermodynamic  Studies.  Calculation 
of  Specific  Heats  and  Entropies  of  Metal 
Vapors  From  Spectroscopic  Data.  By 
K.  K.  Kelly.  R.  I.  3341.  Pp.  19. 

•f  Studies  in  the  Metallurgy  of  Copper. 
Three  papers.  R.  I.  3340.  Pj).  22. 

Chloride  Volatilization  of  Lithium 
From  Spodumene.  By  Foster  Fraas  and 
O.  C.  Ralston.  R.  I.  ‘3344.  Pp.  11. 

■f  Mining  Methods  at  the  Carson  Hill 
Mine,  Calaveras  County,  Calif.  By  John 
A.  Burgess.  I.  C.  6940.  Pp.  15. 

4  Mining  and  Milling  Methods  and  Costs 
at  the  Glass  Sand  Plant  of  P.  J.  Weisel, 
Inc.,  Corona,  Calif.  By  Edmund  Shaw. 
I.  C.  6937.  Pp.  16. 

Reconnaissance  of  Mining  Districts 
in  Mineral  County,  Nevada.  By  W.  O. 
Vanderburg,  I,  C.  6941.  Pp.  79. 

Design  of  Small  Wooden  Head  Frames. 
By  W.  W.  Staley.  I.  C.  6943.  Pp.  37, 
w'ith  14  plates. 

4  Mining  and  Milling  Methods  at  Pilgrim 
Mine,  Chloride,  Ariz.  By  Earl  F. 
Hastings.  I.  C.  6945.  Pp.  18. 

State  of  Washington,  Division  of 
Geology,  Pullman,  Wash.,  has  just  issued 
the  following  publications,  which  are 
available  at  the  prices  indicated: 

4  Preliminary  Geologic  Map,  48x32  in., 
accompanied  by  Bull.  No.  32,  Part  1, 
“General  Features  of  Washington  Geol¬ 
ogy.”  Price  $1. 

4  Bull.  No.  33,  “Non-metallic  Resources 
of  Washington,”  with  statistics  for  1933. 
Price  75c. 

4  Report  of  Investigations  No.  4,  ‘‘Pre¬ 
liminary  Report  on  Petroleum  and  Nat¬ 
ural  Gas  in  Washington.”  Price  25c. 


.378 


Engineering  and  Mining  Journal — Vol.l38No.7 


Permanent  Recording  Chart 

A  NEWLY  DEVELOPED  recording 
meter  chart  for  use  in  all  applications 
where  ordinary  paper  charts  are  de¬ 
stroyed  after  one  day’s  use  has  been 
announced  by  the  Permochart  Company, 
Koppers  Building,  Pittsburgh,  Pa.  The 
new  chart  is  called  “Permochart.”  The 
smooth,  hard-surfaced  chart,  which  can 
be  cleaned  by  the  use  of  a  damp  cloth, 
is  said  to  be  made  from  a  recently  de¬ 
veloped  wrinkle-proof,  waterproof,  non- 
inflammable  material.  Actual  tests  ate 
said  to  have  proved  the  charts  effective 
for  over  two  years. 

“Permocharts”  can  be  made  to  fit  all 
types  of  recording  instruments  for  flow, 
temperature,  pressure  and  vacunni, 
humidity,  electricity,  motion  and  speed. 
No  change  of  meter  is  necessary.  No 
change  of  pen  or  ink  is  required.  In 
fact,  it  is  said  that  “Permochart”  uses 
less  ink  than  paper  charts. 


F  ractional-Horsepower 
Flexible  Coupling 

TO  MEET  THE  DEMAND  in  the  trans¬ 
mission  field  for  an  all-steel  fractional- 
horsepower  flexible  coupling,  the  John 
Waldron  Corporation,  of  New  Brunswick, 
N.  J.,  builders  of  Prancke  heavy-duty 
flexible  coupling  and  Waldron  gear-type 
flexible  coupling,  has  designed  a  new 
fractional  coupling  that  is  said  to  be 
dependably  meeting  the  requirements.  It 


Lead  Paint  Pigment  in  New  Form 


frames,  cooling  ponds,  mill  piping,  and 
equipment  generally.  It  also  serves  as  a 
priming  coat  on  steel  or  a  seal  coat  on 
concrete  and  is  said  to  adhere  to  new  gal¬ 
vanizing  without  preparing  the  surface. 

The  new  product  is  also  suggested  for 
wood  surfaces  exposed  to  sulphur  diox¬ 
ide  or  hydrogen  sulphide  gases  or  to 
solutions  of  copper,  zinc  and  iron.  As 
a  metallic  paste  it  is  available  in  con¬ 
tainers  ranging  in  size  from  I  pint  to 
5  gal.  For  ordinary  conditions,  5  lb.  to 
the  gallon  is  the  proportion  of  paste  and 
vehicle.  The  Metalead  Pigment  is  ob¬ 
tainable  from  practically  all  of  the  paint 
companies  in  the  United  States. 


■‘LEADLEAF,”  a  new  patented  metallic 
lead  pigment  which  is  mixed  with  a 
suitable  vehicle  for  application  like  paint, 
with  a  brush  or  spray,  has  been  an¬ 
nounced  by  the  Metalead  Products  Cor¬ 
poration,  Balfour  Building,  San  Fran¬ 
cisco.  It  is  described  by  its  makers  as 
a  “fine  leafed  lead  pow'der  in  paste 
form,”  resistant  to  alkali  dust,  salt  fogs, 
acid  fumes,  and  extreme  temperature 
ranges ;  particularly  recommended  for 
buildings,  air-  and  water-shaft  and  under¬ 
ground  pipe,  ventilating  pipe  and  fans, 
mine  cars  (used  on  Joshua  Hendy  mine 
ears  shown  in  photograph),  and  locomo 
tives,  switch  and  telephone  boxes,  head 


is  designed  for  use  on  fuel  pumps,  gen¬ 
erators,  fans,  etc.,  up  to  2  hp.  at  1,800 
r.p.m.  and  for  shafts  up  to  2-in.  diameter. 
It  is  said  to  provide  free  and  independent 
lateral  floating  of  the  connected  shafts, 
accurate  alignment  surface,  and  an  assem¬ 
bled  one-piece  all-steel  center  member, 
and  is  torsionally  resilient,  mechanically 
flexible,  and  silent  at  any  speed. 


Improved  Bonding  Mortar 

FURTHER  IMPROVEMENT  has  re 
cently  been  announced  in  the  refractori¬ 
ness  and  working  quality  of  Harwaco 
Bond,  a  high-temperature  bonding  mortar 
recommended  for  use  in  industrial  fur¬ 
nace  masonry.  The  improved  product  is 
said  to  have  pyrometric  cone  equivalent 
of  cone  32  (3092  deg.  F.).  Use  of  this 
diaspore-base  bonding  mortar  in  place 
of  mortar  consisting  essentially  of  fire¬ 
clay  is  becoming  increasingly  general  for 
laying  fireclay,  super-duty  fireclay,  and 
high-alumina  brick  where  a  strong  bond 
must  be  maintained  at  the  upper  limits 
of  industrial  furnace  operating  tempera¬ 
tures.  It  remains  imiformly  soft  and 
plastic  throughout  the  steel  drum  or 
container  in  which  it  is  shipped.  The 
improvement  in  the  product  is  the  result 
of  several  years  of  research  by  the  Harbi- 
son-Walker  Refractories  Company,  Pitts¬ 
burgh,  Pa. 


into  solution  for  coating  or  impregnating, 
and  can  be  compounded,  filled,  calendered, 
and  extruded  in  much  the  same  fashion 
as  rubber. 

Flamenol-insulated  cable  is  said  to  be 
recommended  for  power  and  control  cir¬ 
cuits  at  600  volts  and  less  and  for  opera¬ 
tion  at  a  maximum  copper  temperature 
of  60  C.  It  is  said  to  be  well  adapted 
to  machine-tool  wiring,  switchboard  wir¬ 
ing,  and  battery  and  coil  leads.  Flamenol 
has  u  permanently  smooth  finish  and 
foreign  materials  do  not  readily  adhere 
to  its  surface.  It  is  available  in  a  variety 
of  colors  for  circuit  tracing.  For  most 
applications  Flamenol  is  used  without 
any  protective  finish,  such  as  braid,  lead, 
or  armor.  It  is  only  where  the  cable  will 
be  subjected  to  extreme  mechanical 
abuses  that  such  a  finish  is  necessarv. 


A  NEW  SYNTHETIC  insulating  com 
pound  has  been  recently  introduced  com¬ 
mercially  by  the  General  Electric  Com¬ 
pany,  Schenectady,  N.  Y.,  under  the 
trade  name  Flamenol.  Though  similar 
to  rubber  in  its  characteristics,  it  con¬ 
tains  no  rubber  and  will  not  support 
combustion.  Termed  by  the  manufacturer 
ns  the  most  radical  cable  development  in 
the  last  25  years,  Flamenol  is  entirely 
different  from  any  insulation  previously 
available.  In  addition  to  being  non¬ 
combustible,  it  is  said  to  be  highly  re¬ 
sistant  to  moisture,  acids,  alkalies,  and 
oils.  The  properties  of  Flamenol  are 
such  that  it  can  be  made  a  soft  and 
flexible  compound,  or  made  to  be  one  with 
celluloid-like  rigidity.  It  can  be  put 
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ing  service.  Tins  new  product  is  said 
to  j)ossess  a  miinber  of  constructiojial 
features,  all  of  which  have  been  trieil 
and  proved,  but  never  before  combined 
in  one  battery.  Tin*  major  feature  is 
a  new  positive  plate  said  to  h.-ive  tin* 
following  .‘(dvantages:  (I  )  l’;ilented  "sec¬ 
tional”  construction  to  withstand  expan¬ 
sion  and  contraction  stresses;  (2)  In'avv. 
one-piece,  interlocking  plate  grid  foi 
greater  mechanical  strength  ;ind  condnc 


INGERSOLL-RAND  has  recently  introduced  a  new  SS-lb.  jackhammer  called  the 
JA-S5.  This  machine  is  said  to  a  iast-drilling  tool  designed  especially  for  harder 
rock  and  deeper  holes  suitable  for  mine,  quarry,  and  contract  work 


manufacturer  are  an  improved  laj> 
grinder,  a  new  wider  adjustment  in  the 
saw  guide,  and  greater  rnggedness 
throughout. 


Improved  Contour  Machine 

A  DUAL  COX TROl.  DIAL  is  now 
built  into  the  Doall  machines  manufac¬ 
tured  by  Continental  Machine  Sjiecial- 
ties,  Inc.,  of  Minneapolis.  It  is  mounto<l 
on  the  hinged  floor  and  is  the  feature 
of  the  new  model,  .\fter  the  manner  of 
modern  railio  dial  selections,  this  dial 
lists  48  dirferent  materials.  They  are  i?i 
alphabet ic:il  order  around  the  rim  of  the 
dial,  beginning  with  •‘aluminum”  and 


New  Storage  Battery 


i:8L  DATTUKV  COUi'ObWTloX, 
\iagar:i  Falls,  X.  V.,  atinounces  a  new 
battery  kmtwn  as  the  IJSL  Durapak  for 
use  in  indnstri.‘il  trucks,  electric,  locomo 
tives.  battery  propelled  street  trucks, 
railroad  car  lighting,  and  air-condition 


tivity;  (11)  m.'ichiiie  pas; eil  pla'.es  for 
greater  plate  uniformity;  (4)  gl;iss  tibei 
jetainer  pads  to  prevent  loss  of  plate 
material;  (o)  unique  jdalr*  shlehling  bi 
hold  glass  liber  r(*tainer  jtads  lirmly 
.•igainst  plate  surface  ;ind  permaiu'nt I v 


Portable  Crushing  Units 


X'EW  PORT.ATiLF  crtishing  units  by 
the  Smith  Engineering  Works.  .•.;ilw:iu- 
kee,  Wis.,  are  furnished  both  for  coarse 
crushing  and  for  fine  reduction.  Whore 
specificatiojis  permit  the  use  of  cotirse 
rock  (lA-in.  to  21-in.  sizes)  the  Telsmith 
port.'ible  unit  may  be  equipped  with  a 
Telsmith  primary  bretiker,  sizes  6-B  or 
8-ii,  that  is  sai(l  to  deliver  Il-in.  or  2- 
in.  rock  in  large  tonnages.  Where  finer 
sizing  is  required,  the  Xo.  32-B  Telsmith 
reduction  crusher  is  said  to  produce  j-in. 
or  1-in.  Jiggregate  in  large  cij])acity. 
Where  .Uin.  to  g-in.  aggregate  is  sjfeci- 
fif‘d,  the  com|iany  recommends  the  Xo, 


240  equij)i)ed  with  the  Xo.  24  Gyr.a 
sphere.  Between  these  extremes  there  is 
a  wide  r.-inge  of  service  which  is  saiil  to 
bo  spanned  in  liberal  f:ishion  by  the 
Telsmith  Wheeling  Jaw  crusher.  In  the 
portable  unit,  the  crnslu'r  is  in  clos<>d 
circuit  with  a  bucket  elevator  ;ind  vibrat 
ing  screen.  No  product  can  esc.ajie  from 
the  circuit  to  the  finished  product  con¬ 
veyor  until  it  passes  the  serren.  'I’lie 
standard  unit  is  designed  to  deliver  only 
one  finished  size,  but  this  single  product 
may  be  re-classified  into  several  gr;nlt's 
by  installation  of  :i  screen  over  the  stor¬ 
age  bin.  The  unit  below  is  in  Alexico. 


ending  with  "zinc.”  'I’his  lists  inclinles 
sever.'il  trjide  maikt'd  nuiterials,  such  as 
Monel  metal,  :ind  the  common  met. -i Is 
and  imiterials  ust*d  in  m;inuf;icl  uring. 
There  is  one  bl;ndv  space  on  the  dial  to 
permit  the  listing  of  .•iny  sj)e<-i:il  m;ile 
rial  developed  in  the  future.  In  midi 
tion  to  dialing  the  cori'cct  s:iwing  ;ind 
filing  speed,  this  ingenious  controi  is 
said  to  also  translate  the  cori(*ct  saw  to 
use  for  each  material.  That  is,  it  also 
shows  the  correct  selection  of  saw  as  to 
“pitch,”  “ternjier,”  and  “set”  for  each  of 
the  48  different  materials. 

Other  improvements  listed  by  the 
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shield  entire  j'iide.  Uther  eonstnu-liinia! 
features  are  said  to  l>e:  imig  life,  "Per- 
iiiatex"  (alt  rid^ber)  sej)ar;itors  to  l.al- 
aree  the  lonj;  seivice  life  of  the  positive 
]ilafes;  and  improved  n(';fative  pl.ates  with 
tapered  Itijis  .and  insulated  ed^es  for 
t'xtra  jivolection  ao'.ainsf  slnod  ei  |•(•llits, 


Rubber  Roll  Belt  Carrier 

STJIPJIKXS  ADAMSON  Manufacturing 
(’onip.any  of  Aurora,  Ill.,  announces  that 
it  has  goiu'  into  e.vleusivi*  })roduction 
on  its  new  soli<l-!  iiljber  roll  impact  hell 
c.arj'ier.  'J'his  belt  earrii'r  is  considered 
unique  bv  re.ason  of  its  he.avv  IJ  in.  cov- 
eiing  of  vulcanized  inbln'r  extendijig  en 
lii(d_v  around  the  ilVin.  diami'ter  pressed- 
steel  hub  of  the  ladh'r.  \vith  the  bottom 
laver  of  the  roll  vulcanized  to  the  steel 
iiub.  The  solid  ladl  is  formed  from  numer¬ 
ous  bivers  of  rubber  wound  about  the 
linb,  e.ach  haver  vulcanize<l  to  the  otlna-. 
The  c.aiaier  is  said  to  be  of  spc'cilie  value 
to  the  User  of  convening  m.achiuerv  under 
loading  piiiiits,  in  Ixdt  feeders,  and  under 
tlie  (iitire  haigth  of  movable  shuttle  con- 
\'evors.  where  cotiveveil  material  is  re- 
kcixial.  'I'lie  unit  is  built  in  two  styles, 
I  he  iiorm.al  and  h!'a\ydid  \  types. 


INDUSTRIAL  NOTES 


Van  Ai'sdale  Eiigincoring  Company, 
lisp  youth  Fair  D.aks  .\ve.,  P.asaden.a, 
Falif.,  tiimomices  ser\  ices  in  mine  ex 
aminations,  inetallnrgy,  ore  testing  and 
development  of  methods  of  tre.atmeut, 
especially  for  out-of-the-ordiuary  and 
difficult  ores,  flotation,  leaching,  elec¬ 
trolytic  methods,  ass.ays  and  analj'scs 
including  contracts,  control  and  um¬ 
pire  analyse.s,  sam}ding,  chemical  prob¬ 
lems,  consulltition  .and  opinions,  advice 
.and  oi>inions  on  chemic.al  and  metal- 
lurgical  p.atents,  and  ])!itent  searches. 

Thomas  Rees  has  recently  been 
tr.ansf  erred  from  the  Hedges- Walsh- 
Weidner  Division  of  Combustion  Engi¬ 
neering  ('oinpany  in  Ch.at  tanoog.a, 
Tenn.,  to  the  head  ofiicc  of  the  firm  at 
tlOO  IMadison  Ave.,  New  York  City. 

J.  H.  Fedeler  has  been  appointed 
sales  man.ager  of  I'iltration  Ibigineers, 
Inc.,  with  oflices  at  the  plant,  SbS  811111- 
mer  Ave.,  X'ewark,  N.  J. 

Garlock  Packing  Company  celebrates 
this  year  its  golden  anniversary.  Fifty 
years  ago  this  company  began  the  man- 
uf.aidure  of  nnadianical  iiacUings  at 
Palmyra,  N.  V.  'I’oday,  afti'r  a  half  cen¬ 
tury  of  ])rogress,  Cnrlmds  has  oi'er  one 
thousand  (unjdoyees,  iiudiiding  a  corps 
of  representatives,  who  sidl  hundreds  of 
Farlock  (iroducts  to  sono'  forty  thou¬ 
sand  customers. 

Opisso  &  Company,  Inc.,  and  allied 
organizations  announee  that  the  com- 
imny’s  new  oflices  are  in  S.  .1.  Wilson 
Piiibling,  .Iii.an  Luna,  Manila.  Philip¬ 
pine  Islands. 

J,  B.  Trotman.  formerly  associated 
with  C.oulds  Pum])s,  Inc.,  is  now  man¬ 
ager  of  the  “T"’’  jHinip  division  of 
Itoots-Connersville  Flow  er  <  ‘orporatiou. 
Connersville,  Ind, 


BULLETINS 


.Vir  e  iiinnrohors.  \\  or! liingion  Pump  iX 
.Machinery  Pori)..  Harrison.  N.  .1.  Itulletin 
b-(!t!l-I»5  iiresenls  the  company's  line  ot 
veriieal  siiigle-cy  liniler  single-stage,  air 
eooh'd,  and  walor  cooled  eoinpressoi  s ;  i>:). 
8.  Jtiilh'tin  -It”.')- 151)4  issued  l)y  Worth 
ingtoii-liamou  Meter  Po.,  descril)es  15  and  4 
in.  heavy-duty  disk-tyi)e  water  meters; 
PI),  s.  Hulletiu  Ii-(il2-P>l5  eonlains  lealures 
of  opposed  stcam-drivim  compressors.  Pj). 
1!). 

.Motor  I’uuijis.  Ingersoll  Uaad  Po.,  11 
P.roadway,  New  iork  Pity.  A  new  catalog 
deseribing  Pameron  motor  pumps,  bulletin 
mni  .V,  teatures  iin  illustrated  discussion 
of  ilie  tlicory  of  ceiitritiigiil  air  eomi)ies- 
.--ien  to  pressures  ui)  to  ;5  11).  and  covers 
motor  blower  ai)plications ;  ])p.  11.  P>ullc- 
lin  Jloh.V  sliows  deliiils  ainl  descril)es  I  he 
Explorer  Diamond  Drill.  Pp.  7. 

Welders.  Weslinghouse  Electric  &  .Mann 
f.ieuiring  Po..  llast  i’lttsl)Urgh,  Pa.  15nlle- 
liii  I’O  I'JO  descril)es  the  company’s  llexurc 
welder;  pp.  8.  l.eallets  l.-tinti^T-A  iimt 
I.-’JIIOOS-.V  describe  the  mamifmturei's 
!>eii)n  eomninal  Dll  liia-s::irtei  s ;  p|).  1. 

Descriptive  data  :53  ‘.kiti  has  information  on 
Type  F-124  indoor  oil  circuit  breaker.  Pp.  8. 

Welding  Pipe  Dines.  Linde  .Vir  l’ri)ducis 
Po.,  Aew  fork  City.  I’resents  a  well-illns 
trated  booklet  on  tlie  welding  methods  em- 
l)loyi(l  in  the  construction  of  !i  o,0U0-mile 
cro.ss-country  pipe  line  Pp.  o2. 

Holler  Mills.  Uaymond  Dros.  Impact 
Pulverizer  Po.,  i:502  North  Brjim-li  8t., 
Chicago,  ill.  bulletin  28  lists  feiitures  and 
iipplicjitions  of  the  company’s  Whizzer  type 
inilverizer  for  pigments,  sulphur,  and  lime¬ 
stone.  Pp.  4. 

Plow  Meters.  Itrowu  Instrument  t’o., 
I’liiladelpliiii,  l*a.  Catalog  2004  covers  the 
complete  line  of  ISrown  How  meters  for 
indicating,  recording,  :iiid  integrating  in 
both  electrical  iind  mechanical  types.  I'p 
oC. 

I8ent-Tiil»e  Hollers.  Pomblislion  Eiigi- 
neering  Po..  Inc.,  21)0  Madison  .\vc..  New 
York  Pity,  has  issued  an  iittractive  Iwo- 
(•i)li)r  c!il:il()g  devoted  to  instatlations  :ind 
cross  sections  of  its  various  types  of  be 
tube  boilers.  Pp.  lb. 


■  ;:cci  romet  rie  j;,(iiii)ineiil  baiiscli  »V 
1  i.mi)  Oj)|ic.il  Po..  bochesii  r.  N.  Y  Pata- 
,i:g  I  >-221  idu.sual;s  and  )icscrib)  S  st)ec- 
lr.)meli  rs  and  i'tjuii>mciil  for  si)i  ct ropbo- 
loiiiclry.  Pp.  24.  Palalog  D-IS,*)  dcscril)es 
and  illlisi  rates  l:il)i)r:iior.v  micri)Sco|ics  and 
jici-cssorics.  Pp.  in. 

.Macliiiiiiig  .Monel.  Nickel,  and  Inconel 
Tlie  Internatioiiiil  Nickel  Pomiian.v.  Inc.. 
07  Wall  St..  New  York  Pity.  The  De 
velopinent  and  besearcli  Division,  issues 
bulletin  T-12.  giving  technical  information 
on  tool  design  steel.  ciittin.g.  ttirniiig,  at  d 
boring  the  throe  mentioned  alloys,  ’''jij,;,.,, 
and  tool  designs  are  included.  Pp.  I  t. 

Hiiildiiig  Wirc-:iinl  Cables.  Pcner.il  ('.•|■o!c 
Pori)..  Praybar  bldg..  New  York  City 
blllh'tin  bW-:>  is  ;i  general  eaf:lleg  de 
scribing  eleetrieal  (■ondnclors  for  po”.  er 
and  ligliting  eirciiits  in  buildings  of  e\ery 
type.  I'p.  4(5. 

P.vrornelers.  brown  Instrument  Po.. 
Pliiladelpliia.  l’:i.  Catiilog  bit-’  ilbist  rates 
and  describes  the  complete  line  of  brown 
Millivoltmcter  pyrometers.  Pp.  in. 

I'low  Meters.  bailey  Meter  Pe..  luri!) 
Iv.'inhoe  Koad.  cievi  lam!.  Ohio.  P.lllle;  'I 
.'iOl  liits  ten  sections  devoted  to  combina 
tions  of  indic:iting.  reeording.  jind  iate 
gritting  features  tli.-it  may  bt'  eombmed 
xvilb  a  flow  mecimnism  stiilable  for  meas 
nrement  of  steam.  Ininiils.  or  gases  under 
high,  low,  or  niedinm  pressnres. 

I-Ileetro-Magiiotie  Sereen.  Allis-Pbalmt'rs 
Mfg.  Co..  Milwatikee.  Wis.  I.eallet  2217 
dtsils  with  their  ttew  "rt.ab”  eleetro  mag 
netic  vibr.ating  sereen.  Pp.  2.  P.nlletin  lOin 
shows  the  coinpnny’s  types  of  blowers  jind 
eompressors.  Pp.  11. 

T.oeoiiiotive  Cranes.  Ainerieiin  Hoist  A- 
Derriek  Co.,  fi."  Sontb  Robert  St..  St.  P:inl. 
Minn.  bulletin  Lb  2.  lllnstrates  in  eolor. 
uses  of  tlie  conipaiiy’s  cranes  aiitl  lists 
speeitication  tables.  I’l).  1."). 

Dredger  Hiieket  I’in.  ITadliolds.  I, Id.. 
Slietliobl.  Englanil.  I.eaflet  No.  .‘SUS  de 
scrilies  elnir.aeteristies  and  advantages  iif 
“.litkt'ii’’  reversible  droilger  Iniekot  pin 
Pp.  1. 


Koek-lluiiliiig  Triiek-Hody.  Easton  Par 
&  Construetioii  Po.,  Easton,  I’a.  Bulletin 
103  describes  tli:it  eoinpany's  improvtnl  fea¬ 
tures  of  tile  Won-Way  Truck  body  for 
rock  hauling.  Pp.  1. 


Ceiiient  <«iins.  Cement  (Inn  Po..  .Mien 
town.*  Pa.  bulletin  1200  deseribi  s  in  de 
tail  and  illustrates  profusely  tin*  imm'-r- 
ons  applications  of  spriiying  cement  or 
“Gnniting.”  Pp.  CT). 


Cutting  Tools.  Haynes  Stellite  t.’o.,  20.7 
Eiist  42d  St.,  New  York  Pily.  A  eoinpre- 
hensivc  liooklet  of  infornnition  on  how  to 
obtain  maximum  results  in  niiicliining  cast 
iron,  malleable  iron,  and  most  steels.  Pp. 
72. 


.\utoiiiutic  Keclusing  Circuit  Hreiikers. 
I-T-E  Circuit  Breaker  Co.,  I'hiladelphia. 
Pa.  Catalog  1236  lists  specitications  of  open 
iind  cabinet  types  of  automatic  reelosing 
eireiiit  breakers.  Pp.  10. 

.\iitoiniitir  Switchgear.  General  Eleetrie 
Co..  Schenectady,  N.  Y.  GEA-2472  is  a 
folder  listing  operating  features  of  iiuto- 
niatic  switchgear.  GE.\-2253.\  illnstriites 
nnidern  switchboard  styling.  I'p.  11.  GEA- 
2.72.7  describes  Type  IPT  tcmpcralurc  re¬ 
lays. 


Portable  Criisliiiig  Plant.  Smith  Engi¬ 
neering  Works.  Milwaukee,  Wis.  A  de¬ 
scriptive  booklet  of  type  iiist, •illations  of 
liort:il)le  cnisliing  etinipment .  I']).  23. 


Screen  Cloth.  Robins  Ponveviiig  P.elt 
C;o.,  15  Park  Row,  New  York  City.  Bulle¬ 
tin  !)8  lists  features  of  the  inannfiictnrer's 
sereen  cloth  wire  for  vibrating  seremis. 
Pp.  8. 


.\iiloniatic  Motor  Starters.  Ollio  brass 
I’o..  .Mansfield.  Dliio.  Publication  C2(I-.M  is 
:i  geiier.al  catalog  of  the  eoinpany’s  auto- 
nmtic  direct-cnrri'iit  motor  starters.  I’p. 


Monel.  International  Nickel  Po.,  67  Wall 
8t..  New  Y’ork  City,  presents  in  a  well- 
illiislratod  liroclinre  the  story  entitled 
“.Strencli  I’lus-Monel  for  ^Iechanic;il  .Tobs." 
that  describes  the  many  industrial  uses 
of  .Monel  metal.  1’]).  4S. 

Trolley  Ki|(ii|iment.  Mosebach  Electric  A 
Supply  Co.,  1111  Arlington  Ave..  Pitts- 
biirgli.  Pa.  (ieneral.  catiilog  No,  3  de 
scribes  the  inanufactiiror's  line  of  tr.'iek 
and  trolle.v  products  for  mines  :ind  i|ti;ir- 
ries.  Pp.  27. 

-Mining  Director.v-Ciitalog  and  Engineer’s 
ilandbook.  Second  Edition.  Published  bv 
Mining  (,'oinmitteo.  Los  .Angeles  Phambe':- 
<)f  Commerce.  Pp,  176.  Price  82. 


Panorama  of  LnbrieaHon.  Shell  I’etro 
lenm  Corp..  St.  liOnis.  Mo.  .\  series  of 
well-illnstratt‘d  booklets  that  the  company 
calls  odneational  books,  di'dieated  to  <'x- 
eeiitives.  engineers,  salesmen,  and  students 
xvliose  interest  in  the  subject  of  Inbri-Mti  m 
demands  simplicity. 

SKF  Keplaeenient  Data  for  tlie  Mining 
ludustr.v.  SKF  Industries.  Inc..  Pliiladol- 
jibia.  Pa.  .\n  illustrated  bulletin  offered  to 
simjilify  liearing  selection  for  various  types 
of  mining  eoiiipmciit  made  by  .37  mann- 
f:ietnrers.  Pp.  30. 

Diesels.  Fairbanks.  Morse  Co..  Chicago. 
HI.  A  ring-bound  liroclinre  containing  at¬ 
tractively  illustrated  types  of  Diesel  models 
and  installations  briefly  described.  Pp. 
22.  Rnlletin  .3600  .\-1  describes  construc¬ 
tion  and  anplieation  of  its  Model  36  Diesel 
power  unit.  Pt).  15. 

I'lotation  Mswliines.  Denver  Flotation  A- 
Cy;inide  Co.,  i'enver.  Colo,  bulletin  FT, -6 
describes  ft'atnrt's  of  the  company’s  Stand¬ 
ardized  flotation  machine  etinipment.  Pp. 
10. 

Slide  Rule  Indicator.  Westinghonse  Elec¬ 
tric  A'  Mannractnring  Co.,  East  I'ittsbiirgb. 
Pa.  A  slitle  rule  for  use  in  selecting  Hi- 
proper  instruments  for  any  applic.ition. 
whetlit'r  central  stsi'ions.  industrial  plants, 
or  transportation  industry;  shows  wiiat 
instruments  to  use.  their  range,  nppr.oxi- 
mate  price,  and  sixe.  Available  from  near¬ 
est  district  ofTice  or  above  address. 

Forged  Steel  Hearings.  New'  Detiarttif' 
bristnl.  Conn.  .V  xveli-illiistratcd  brochnri' 
containing  dc.signs  and  tallies  of  princi  ial 
diT')ensi()ns  for  various  lii'nring  irsi'tlla 
tions.  I>p.  21. 

Palp  Density  Relations.  Denver  Eitii'p 
mciit  Co..  Denver.  Colo.  Bulletin  37n4  \ 
contains  iiandy  data  on  pul|>  density  tallies. 
Pp.  4.  bulletin  .3704-B  describes  tin'  new 
tow-head  Denver  conditioners;  pp.  2. 
ttiilh'tjn  .3T06-C  illustrates  and  desevihos 
the  Denver  laboratory  dryer  for  concen 
fates':  pp.  2.  Bulletin  .3701-AL  mentions 
-'matures  of  Denver  ‘•Sub-.\”  (Fahrcn-wald  ■ 
fo-ation  ceils ;  pp  2. 
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MONTHLY  COMMENT  •  DAILY  AND  AVERAGE  MONTHLY 


Summary  of  the 

MARKETS 


WITH  domestic  producers  of  non- 
ferrous  metals  in  a  comfortable 
position  because  of  the  substan 
tial  volume  of  business  on  their  books,  par 
ticularly  in  copper  and  zinc,  a  reduced  rate 
of  activity  in  June  had  no  influence  on  the 
price  structure.  Copper,  lead,  and  zinc 
prices  did  not  change  throughout  the 
month.  But  the  London  market  was  un¬ 
settled  most  of  time,  with  prices  tending 
lower.  Increased  output  of  major  metals 
and  a  seasonal  decline  in  business  activity 
were  reflected  in  a  more  reserved  buying 
policy  abroad.  As  June  closed  the  tone 


improved,  largely  on  more  encouraging 
news  from  the  United  States,  where  labor 
difficulties  appeared  less  menacing.  Gold 
scares  moderated,  even  though  France  has 
again  decided  to  devalue  its  currency. 

Early  in  June  it  became  known  that  cop¬ 
per  executives,  meeting  in  London,  could 
not  agree  on  restricting  production  outside 
of  the  United  States  at  this  time.  Stocks 
in  London  were  held  to  be  too  small  and 
the  price  is  perhaps  too  high  for  immediate 
action  on  output.  Discussions  will  be  re¬ 
newed  as  soon  as  the  surplus  increases 
sufficiently  to  threaten  the  price  level,  it 


is  believed  in  the  trade.  World  stocks  of 
refined  copper  at  the  end  of  May  totaled 
291,448  tons,  against  283,363  tons  a  month 
previous.  The  increase  occurred  in  the 
United  States.  Stocks  of  refined  copper 
in  this  country  increased  from  99,576  tons 
at  the  end  of  April  to  108,585  tons  a 
month  later.  The  surplus  here,  however, 
is  still  regarded  as  inadequate.  Actual  con 
sumption  of  copper  has  probably  averaged 
slightly  more  than  80,000  tons  a  month 
in  the  first  half  of  1937.  Domestic  sales 
in  June  amounted  to  3.5,395  tons,  against 
43,130  tons  in  May. 

Except  for  a  brief  period  during  Avhich 
London  dropped  to  the  point  where  prices 
here  were  threatened,  lead  and  zinc  ruled 
firm.  Tin  production  remains  below  the 
rate  established  by  the  control. 

Our  index  of  non-ferrous  metal  prices 
for  June  was  93.21,  against  93.25  in  May. 


UNITED  STATES  MARKET 

Electrolytic  Copper 

Straits  Tin 

. - Lead - 

Zinc 

19.37 

Domestic 

Exoort 

New  York 

New  York  St.  Louis 

St.  Louis 

.Iiiiie 

(a) 

(6) 

1  _ 

13  775 

13.800 

.55.875 

6.00 

5.85 

6.75 

2 

13.775 

14.000 

56 . 375 

6.00 

5.85 

6.75 

3 

13.775 

13.a50 

56.000 

6.00 

5.85 

6.75 

4 

13.775 

13,7.50 

55.875 

6.00 

5.85 

6  75 

o 

13.775 

13.700 

56.375 

6.00 

5.85 

6.75 

7 

13.775 

13.775 

56 . 100 

6.00 

5.85 

6.75 

8 

13.775 

13.700 

56.000 

6.00 

5.85 

6.75 

9 

13.775 

13.650 

55.875 

6.00 

5.85 

6.75 

10 

13.775 

13.3.50 

55.500 

6.00 

5.85 

6.75 

11 

13.775 

13.300 

55.575 

6.00 

5.85 

6.75 

12 

13.775 

13.300 

55.400 

6.00 

5.85 

6.75 

14 

13.775 

13.350 

54.625 

6.00 

5.85 

6.75 

15 

13.775 

12.800 

54.625 

6.00 

5.85 

6.75 

16 

13.775 

13 . 150 

55.200 

6.00 

5.85 

6.75 

17 

13.775 

13.300 

55.125 

6.00 

5.85 

6.75 

18 

13.775 

13 . 275 

55.125 

6.00 

5.85 

6.75 

19 

13.775 

13  275 

55 . 250 

6.00 

5.85 

6.75 

21 

13.775 

13 . 125 

55. 125 

6.00 

5.85 

6.75 

22 

13.775 

13 . 150 

55  600 

6.00 

5.85 

6.75 

23 

13.775 

13.275 

55.875 

6.00 

5.85 

6.75 

24 

13.775 

13.575 

56.500 

6.00 

5.85 

6.76 

25 

13.775 

13.750 

57.250 

6.00 

5.85 

6.75 

26 

13.775 

13.800 

57.250 

6.00 

5.85 

6.76 

28 

13.775 

13.775 

56.875 

6.00 

5.85 

6.75 

29 

13.775 

13.525 

56.250 

6.00 

5.85 

6.75 

30 

13.775 

13.500 

56 . 500 

6.00 

5.85 

6.75 

For  month 

average 

13.775 

13.492 

55.851 

6.00 

5.85 

6  75 

AVERAGES  FOR  WEEK 

.1  Ulle 

2 

13.775 

13.988 

55 . 850 

6.00 

5.85 

6.75 

9 

13.775 

13.738 

56.038 

6.00 

5.85 

6.75 

16 

13.775 

13.208 

55.154 

6.00 

5.85 

6.75 

23 

13.775 

13.233 

55.350 

6.00 

5.85 

6  75 

30 

13.775 

13.654 

56.771 

6.00 

5  85 

6  75 

CALENDAR  WEEK  AVERAGES 

.luiie 

5 

13.775 

13.808 

56.100 

6.00 

5.85 

6.75 

12 

13.775 

13.513 

55.742 

6.00 

5.85 

6.75 

19 

13.775 

13.192 

54.992 

6.00 

5.85 

6.75 

13  775 

13.446 

56.267 

6  00 

5.85 

6.7,5 

SILVER.  GOLD.  AND  STERLING  EXCHANGE 

°  NEW  YORK  AND  LONDON 


1937 
June  “ 

Checks  ” 

“  90-day 
demand  ” 

(c) 

New  York 

London 

London 

(d)  United 
States 

1 

4.92500 

4.91000 

44.8750 

20.2500 

1408 

9  d 

$35 . 00 

2 

4.92500 

4.91000 

45 . 0000 

20.3125 

1403 

8  d 

35.00 

3 

4.92125 

4.90750 

45.0000 

20.3750 

1408 

9  d 

35.00 

4 

4.92750 

4.91375 

45.0000 

20.3125 

1408 

5  d 

35.00 

5 

4.93500 

4.92125 

(e) 

20.3750 

1403 

3Id 

35.00 

7 

4.93125 

4.91750 

45.0000 

20.3125 

140n 

35.00 

8 

4.93250 

4.91875 

45.0000 

20.1875 

140s 

7  d 

35.00 

9 

4.93625 

4.92250 

44.8750 

20.1250 

140s 

64d 

35.00 

10 

4.93250 

4.91875 

44.7500 

20.0000 

1408 

7  d 

35.00 

11 

4.93250 

4.91875 

44.7500 

20.0000 

1403 

7Jd 

35.00 

12 

4.93500 

4.92125 

(e) 

20.0000 

1408 

6  d 

35.00 

14 

4.93500 

4.92125 

44,7500 

20  0000 

140s 

6Jkd 

35.00 

15 

4.94000 

4.92625 

44.7500 

19.8750 

140s 

5i|d 

35.00 

16 

4.93500 

4.92125 

44,7500 

19.8125 

1408 

51|d 

35.00 

17 

4.93625 

4.92250 

44.7500 

19.8125 

140r 

6)|d 

35.00 

18 

4.93750 

4.92625 

44.7500 

19.9375 

140s 

61|d 

35.00 

19 

4.93875 

4.92750 

(e) 

19.9375 

140s 

61kd 

35.00 

21 

4.94000 

4.92875 

44.7500 

19.8125 

140s 

6{d 

35.00 

22 

4.94500 

4.93125 

44.7500 

19.7500 

1408 

4  d 

35.00 

23 

4.94250 

4.92875 

44.7500 

19.8125 

140s 

5  d 

35.00 

24 

4.94000 

4.92625 

44.7500 

19.8750 

1408 

4H 

35.00 

25 

4.93750 

4.92250 

44.7500 

19.8125 

140s 

6H 

35.00 

26 

4.93250 

4.91750 

(«) 

19.8750 

1408 

7hd 

35.00 

28 

4.93000 

4.91625 

44.7500 

19.9375 

1408 

8  d 

35.00 

29 

4.92875 

4.91500 

44.7600 

20.0000 

1408 

9  d 

35.00 

30 

4.93250 

4.91750 

44.7600 

20.0625 

140s 

9  d 

35.00 

Av.  for 
month 

4.93404 

44  8180 

20,0220 

35  00 

June 

2 

4.93250 

AVERAGES  FOR  WEEK 

.  44 . 9690  .  . 

9 

4.93063 

.  44.9750  .  . 

16 

4.03500 

.  44.7500  .  . 

23 

4.94000 

.  44.7500  .  . 

30 

4.93354 

.  44.7500  . 

Calendar  week  avera'^es:  New  York  Silver  June  5th,  44.969;  12th, 
44.875;  19th,  44.750;  26th,  44.750. 

(e)  No  quotations  (Saturday). 


The  above  quotations  lor  majcr  uuii-lerruub 
metals  are  our  appraisal  ol  the  nr.p-rtrni 
United  States  markets,  based  on  s.iles  re¬ 
ported  by  producers  cud  agencies.  They  are 
reduced  to  the  basis  of  cash.  New  York  or  St. 
Ix)uis.  as  noted.  Alt  prices  are  in  cents  per 
pound. 

(a)  Net  prices  at  refineries  on  Atlantic  sea¬ 
board.  To  ar-’.ve  at  the  delivered  New  England 
basis,  add  0.225c.  per  pound,  the  average  differen¬ 
tial  lor  freight  and  interest  charges. 

(5)  Export  prices  are  net  at  refineries  on  the 
.\tlantic  seaboard  and  Include  sales  of  domestic 
oo->oer  in  the  foreign  market.  Most  sales  in  the 
'ore.gn  ntarket  are  made  on  the  basis  of  c.1.1. 
t.'s'  jorrs  ol  destination — Hamburg,  Havre,  and 


Liverpool.  The  c.i.f.  basis  commands  a  premium 
of  0.300c.  per  pound  above  our  refinery  quotation. 

Copper,  lead  and  zinc  quotations  are  based  on 
sales  for  both  prompt  and  future  deliveries;  tin 
quotations  are  for  prompt  delivery  only. 

Quotations  tor  copper  are  for  the  ordinary  forms 
of  wirebars  and  ingot  bars:  cathodes  are  sold  at  a 
discount  of  0.12.'ic 

Quotations  lor  zinc  are  lor  ordinary  Prime 
Western  brands  Zinc  in  New  York  commands 
a  premium  over  the  St.  Louis  basis  equal  to  the 
freight  differential.  Contract  prices  lor  High 
Grade  zinc  delivered  in  the  East  and  Middle  West 
in  nearly  all  instances  command  a  premium  of  Ic. 
per  pound  over  the  current  market  for  Prime 
Western  but  not  less  than  Ic.  over  the  t.  4  U.  J. 


average  for  Prime  Western  for  the  previous  month. 

Quotations  for  lead  refiect  ^ces  obtained  for 
common  lead,  and  do  not  include  grades  on  which 
a  premium  is  asked. 

(c)  Silver  other  than  newly  mined  domestic. 
Under  Executive  order  Issued  April  24.  1935.  the 
U.  S.  Government’s  price  on  newly  mined  domestic 
silver  was  established  at  77.57.  Handy  &  Har¬ 
man's  quotation  for  domestic  silver.  .999  fine,  was 
77c.  per  ounce  throughout  June. 

(d)  C.  S.  Treasury's  gold  price.  Actual  pay 
ment  by  the  United  States  Treasury  for  gold  in 
domestic  and  imported  ore  or  concentrate  is  at 
99.75  per  cent  of  the  price  quoted  by  the  Treas¬ 
ury,  which  at  present  is  equal  to  S34.8125  per 
onnce. 
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PRICES  OF  METALS*  MISCELLANEOUS  QUOTATIONS 


LONDON  MARKET 


-Copper - ^  - - Tin- 


1937 

- Stanc 

lard - . 

Electrolytic 

c 

standard - - 

-Lwid - 

- - Zinc- 

.June 

Spot 

3M 

BiJ 

Spot 

3M 

Spot 

3M 

Spot 

3M 

1 . 

59.7500 

58.2500 

64.0000 

249.2500 

248.0000 

23.8750 

23.7500 

22.7500 

22.9375 

O 

61.1250 

59.3750 

64.0000 

255.0000 

254.0000 

24.4375 

24.3125 

23.5000 

23.7500 

58.6875 

57.7500 

63.0000 

253.2500 

251.7500 

23.8750 

23.7500 

22.6875 

22.9375 

4 . 

57.5000 

56.6250 

62.0000 

251.0000 

249.7500 

23.8750 

23.6875 

22.1875 

22.3750 

7 . 

.  59.3750 

58.3750 

63.0000 

253.5000 

252.5000 

24.0625 

24.0000 

22.8125 

23.0000 

R  . 

57.5000 

56.7500 

62.0000 

251.0000 

249.7500 

23.3750 

23.3125 

22.0000 

22.1875 

9 . 

.  57.2500 

56.6250 

62.0000 

252.0000 

250.5000 

22.8750 

22.8125 

21.8750 

22.0625 

10 . 

54.9375 

54.8750 

61.0000 

248.0000 

247.0000 

22.1250 

22.1250 

20.8750 

21.0625 

11 . 

54.8750 

54.7500 

61.0000 

248.2500 

247.2500 

22.2500 

22.3125 

20.8750 

21.0625 

14 . 

54.4375 

54.1875 

61.0000 

246.2500 

245.5000 

22.0625 

22.1875 

20.7500 

20.9375 

15 . 

51.3750 

51.3750 

59.0000 

243.0000 

242.5000 

21.0000 

20.9375 

19.0000 

19.1250 

16 . 

53.5000 

53.2500 

60.0000 

247.7500 

247.0000 

21.9375 

21.8750 

20.2500 

20.3750 

17 . 

53.3750 

52.9375 

60.0000 

246.7500 

246.0000 

22.0625 

21.9375 

20.6875 

20.7500 

18 . 

53.6250 

60.0000 

246.0000 

245.5000 

21.4375 

21.3125 

20,0000 

20.0000 

21 . 

52.5000 

52.3750 

59.5000 

245.2500 

244.5000 

21.6250 

21.4375 

20.4375 

20.4375 

09 

53.0000 

52.6250 

59.5000 

245.7500 

245.0000 

21.9375 

21.7500 

20.6250 

20.6250 

23 . 

54.6250 

61.0000 

247.7500 

246.7500 

22.9375 

22.7500 

21.0000 

20.9375 

24 . 

62.0000 

249.7500 

249.2500 

23.0625 

22.8750 

21.1250 

21.2500 

’-5 . 

56.7500 

55.8750 

62.5000 

256.0000 

255.5000 

23.8750 

23.6875 

21.9375 

22.1250 

28 . 

56  3750 

55.2500 

62.5000 

255.5000 

255.0000 

23.9375 

23.7500 

22.5000 

22.5000 

.  54.3750 

54.1875 

61.0000 

253.2500 

253.0000 

23.2500 

23.0000 

21.4375 

21.5000 

30 . 

54.0000 

53.6250 

61.0000 

252.5000 

252.2500 

23.4375 

23.1250 

21.6875 

21.6875 

-Av.  for  month .  .  .  . 

.  55.696 

61 .409 

249.852 

22 . 878 

22.759 

21.409 

21.5280 

CURRENT  PRICES— MISCELLANEOUS  METALS.  ORES.  AND  NON-METALLIC  MINERALS 


Quotations  cover  wholesale  lots,  prompt  shipment.  ( .o.b.  New  York, 
unless  otherwise  stated 

(July  1,  1937) 

MISCELLANEOUS  METALS 


Aluminum,  ingot.  99  plus  per  cent,  lb .  20c. 

Antimony,  domestic,  spot,  lb .  .  14. 500c 

Bismuth,  ton  lots,  lb .  $1.00 

Cadmium,  lb . $1  .25  @$l  .60 

Calcium,  lb.,  ton  lots  98  @  99  per  cent .  75c. 

Chromium,  97  per  cent  grade,  lb . 

Nickel,  electrolytic  cathodes,  lb .  35c. 

Magnesium,  99.8  per  cent,  carloads,  lb .  30c. 

Palladium,  troy  . .  $24.00 

Platinum,  (Oiiicial  quotation)  troy  oz .  $49.00 

Quicksilver,  flask  of  76  lb.,  100  flasks  or  more . $95.00@$97.00 

Radium,  mg.  radium  content  .  $40.00 

Selenium,  99.5  per  cent,  lb .  $2.00 

•Silicon,  minimum  97  per  cent,  spot,  lb .  16.50c. 

Tellurium,  lb .  $l.75(^$2.00 

Thallium,  100  lb.  or  more,  lb .  $6.50 

Titanium,  96  to  98  per  cent,  lb .  $6.00 

Zirconium,  commercially  pure,  lb .  $7.00 

METALLIC  ORES 

Beryllium  Ore,  f.o.b.  mines,  ton . $30.00@$35.00 

Chrome  Ore,  45  @  47  per  cent,  c.i.f.  Atl.  ports,  long  ton. . .  .$21 .00@$21 ,50 
Iron  Ore,  Lake  Superior,  Lower  Lake  ports,  long  ton: 

Old  Range  bessemer .  $5,25 

Mesabi  bessemer .  $5.10 

Old  Range  non>bessemer .  $5.10 

Mesabi,  non-bessemer .  $4.95 

Lead  (Galena)  80  per  cent  Joplin.  Mo.,  ton .  $70.31 

Manganese  Ore,  c.i.f.  Atlantic  ports,  long  ton  unit: 

52  ®  55  per  cent .  44c. 

50  @  52  per  cent . 44c. 

44  @  48  per  cent .  38c. 

Molybdenum  Ore,  90  per  cent,  per  lb.  of  contained  MoSt. . . .  42c. 

T ungaten  Ore,  per  unit  of  WOt: 

Chinese  duty  paid .  $22.00 

Domestic  Scheelite .  $22.00 

Vanadium  Ore,  per  lb.  of  contained  ViOi .  27^0. 

Zinc,  Ore,  Prime,  60  percent  concentrate.  Joplin.  Mo.;  per  ton.  $45.00 

METALLIC  COMPOUNDS 

Arsenious  Oxide  (arsenic  )  lb .  3c 

Cobalt  Oxide,  70  @  71  percent,  lb .  $1.67 @$1.77 

Copper  Sulphate,  100  lb .  $5.15 

Sodium  Nitrate,  ex  vessel,  in  200*lb.  bags,  per  100  lb .  $1.34 

Sodium  Sulphate,  bulk,  ton . $I3.00@$I5.00 

ALLOYS 

Beryllium  Copper,  Master  alloy,  2.5  to  3  per  cent  Be,  per  lb. 

of  contained  Be .  $23 . 00 

Ferrochrome,  65  @  70  per  cent  chromium.  4  @  6  per  cent 

carbon,  lb .  10§c. 

Ferromanganese,  78  @  82  per  cent,  gross  ton .  $102.50 

Ferromolybdenum,50  @  60  per  cent  Mo,  lb.  of  Mo  contained  95c. 

Ferrosilicon,  50  per  cent,  gross  ton .  $69,50 

Ferrotungsten,  75  @  80  per  cent,  lb.  of  W  contained  .  $1 .80@$l  .85 


NON-METALLIC  MINERALS 


Asbestos,  f.o.b.  mines  ton: 

Canadian  ((^ebec) 

Crude  No.  1 .  $550  @$600 

Crude  No.  2 .  $200  @$225 

Spinning  fibers .  $90  @$170 

Paper  stock .  $32.50@$37. 50 

Shorts .  $11  @$14.50 

Vermont 

Shingle  stock .  $47.50 . 

Paper  stock .  $35  @ . 

Cement  stock .  $23  @ . 

Barytes,  long  ton: 

Georgia,  crude .  $7.00 

Missouri,  90  per  cent  BaS04,  less  than  I  per  cent  iron.  . . ,  $6. 00 @$7.00 

Bauxite,  long  too: 

Domestic,  chemical,  55  @  58  per  cent .  $6@  $7.50 

Domestic,  abrasive,  70  @  84  per  cent . $I2.50@$I5.00 

Dalmatian,  50  @  55  per  cent . (a)$5.50@$7.00 

French,  56  @  59  per  cent . (a)$6.50@  7.50 

China  Clay,  f.o.b.  mines,  ton: 

South  Carolina  and  Georgia,  bulk .  $6.50@$8.50 

Delaware.  No.  I .  $I4.00@ . 

Feldspsu-,  bulk,  ton: 

Potash  feldspar.  200  medi .  $17.00 

Glass-spar,  white,  20  mesh .  $11.75 

Fluorspar,  f4>.b.  mines,  bulk,  Kentucky  and 

Illinois  65-5  per  cent,  all  rail  movement,  ton. .  .  $20.00 

Fuller’s  earth,  f.o.b.  Georgia  or  Florida,  ton .  $7.00@$I4.00 

Magnesite,  per  ton: 

Dead-burn^,  f.o.b.  California . $25.00@ . 

Dead-burned,  fxi.b.  Washington . $25.00@ . 

Mica,  per  lb..  North  Carolina.  No.  I  and  2  quality: 

1}  X  2  in .  I5@30c. 

2x2  in .  30@50c. 

3  X  3  in .  75@$I.OO 

3x4ia .  $I.OO@$l.25 

4x6  in .  $2.00  @$2 . 50 

White,  ground,  70  mesh,  ton . $60.00@$80.00 

Ocher,  Georgia,  ton . $I9.00@$22.50 

Pyrites,  Spanish,  per  long  ton  unit  of  S.  c.i.f.  Atlantic  ports.  . .  (a)  I2@ I2ic. 

Silica,  water-floated,  in  bags,  325  mesh,  ton . )»I6.00@$40.00 

Sulphur,  Texas  mines,  long  ton . $I8.00@ . 

Talc,  f.o.b.  works,  ton: 

New  York,  double  air-floated,  325  mesh . $12. 00 @$15.00 

New  Jersey,  mineral  pulp .  $8.00@$I0.00 

Vermont,  extra  vrhita,  200  mesh .  $9.00@  $9.50 

Tripoli,  Missouri,  ton: 

40  mesh,  cream  colored . $I5.00@ . 

200  mesh,  cream  colored . $25.00@ . 

(a)  Nonunal. 


IRON  AND  STEEL 


Pig  Iron,  Valley  furnaces,  gross  ton; 

Bessemer .  $24. 50 

Basic . . . . . . .  $23  •  50  ^ 

No.  2  Foundry .  . . .  $24. (X) 

Steel,  base  prices,  Pittsburgh: 

Billets,  gross  ton .  ..  $37.00 

Structural  shapes,  100  lb .  $2.25 

Bars.  100  lb . .  ....  $2.45 
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Monthly  and  Yearly 


AVERAGE  PRICES 


SILVER  AND  STERLING  EXCHANGE 


< — New  York - . 

— London 

Spot — . 

Sterling 

Exchange 

1936 

1937 

1936 

1937 

1936 

1937 

January . 

47.250 

44.913 

20.250 

20.734 

496  115 

490.670 

February . . . . 

44.750 

44.750 

19.796 

20.083 

499.908 

489.307 

March . 

44.750 

130 

19.663 

20  677 

496.952 

488.412 

April . 

44  892 

4.5.400 

20.245 

20 . 740 

494.139 

491.524 

44.S69 

45.025 

20.248 

20.346 

496.8.50 

493.835 

June . 

44.750 

44.S1S 

19.770 

20.022 

501.817 

493.404 

44  750 

19  590 

502.178 

August . 

44.750 

19.490 

502.519 

September. . . 

44 .750 

19.579 

503.455 

44  750 

19  977 

November . . . 

45.431 

21.050 

488.727 

I  lecemher . . . 

45.352 

21.238 

490.670 

Year . 

45.087 

20.075 

496.924 

^ — St. 

Louis — - 

- Loik 

ion - 

1936 

1937 

1936 

1936 

1937 

1937 

Spot 

3  Mos. 

Spot 

3  Mos. 

January  .... 

4.848 

5.847 

14  48' 

14.719 

21  153 

21.281 

February .... 

4.859 

6  465 

lo  125 

15  391 

25.122 

25.. 322 

March . 

4.900 

7.381 

5 .  t'83 

16.190 

33.188 

.33  405 

.April . 

4.900 

7  01(1 

15.181 

15.3.34 

2(!.216 

26.344 

.May . 

4 . 900 

6 . 7  50 

14.536 

14.777 

23,092 

23.365 

June . 

4. 880 

6  750 

13.896 

14.122 

21.409 

21. 528 

4.783 

13.579 

13.826 

.August . 

4.800 

13.528 

13.759 

September. . . 

4  850 

13.906 

14  159 

November... 

4.974 

16.301 

16.554 

December. . . 

5.273 

17.957 

18  145 

Xew  York  quotations  for  silver  not  eliciWe  for  sale  to  U  S.  Go^  ernnieut,  oentf 
per  oui;ce  troy,  999  fine.  London,  pence  per  ounce  sterling  silver  925  fine 
Sterling  exchange  in  cents. 


Year .  4.901 


14.920  15.151 


?t.  Louis  quotatioiiS,  cents  per  pound.  London,  pounds  sterling  per  long  ton 


- - F.O.B.  Refinery -  ^ - - London  Spot- 


— 

-Electri 

(lytic — 

- , 

('0 

. — I  tonipstio — . 

. - Export — ^ 

. —  Standard — 

— Electrolytic — 

1936 

1937 

1936 

19.37 

1936 

1937 

1936 

1937 

Jaii'.iar\  . . . 

9  025 

12.415 

8,3.58 

12.112 

34.706 

51.497 

38.788 

•56.497 

February . . 

9.025 

13.427 

8.566 

13.828 

35.313 

69 . 225 

39  46.3 

64  01 ;( 

March.  .  .. 

9.025 

15.775 

8.708 

16  .590 

36  040 

72  3.39 

40  227 

76  167 

April . 

9.169 

15.121 

8.849 

14  (192 

36.975 

r>2 . 7)00 

41  131 

66  614 

M.w . 

1 3 . 775 

8.819 

l3 .99(> 

36 .  GitO 

61.118 

40 . 839 

6.3,684 

June . 

S*  27ii 

13  775 

8  790 

13  -492 

36.324 

55 . 696 

40  3.57 

61.409 

July . 

9.3,52 

S  993 

37.217 

41  228 

August  . . . 

9.525 

9.297 

38.259 

42.375 

9.. 525 

9.523 

38.915 

43  267 

October. . . 

9,563 

9.669 

40.980 

45 . 295 

10  161 

10,349 

43.932 

48  467 

December . 

10.763 

10.835 

45.946 

50.364 

Year. . . . 

9.474 

9.230 

38.441 

42.650 

New  York  qtiotations.  cents  per  pound.  Loudon,  pounds  sterling  per  long  ton, 
(<2)  Bid  quotation 


CADMIUM  and  aluminum  'I  . 


- Caiiniiiiiii— —  - - Aliitii;iiii!ii - 


1936 

1937 

19.36 

1937 

January . 

..  .  105.000 

90.000 

20.000 

19  .5'!!' 

February.  . 

_  105  00(1 

90  000 

20.000 

10  7)00 

March . 

105  000 

101  ,('.67 

20,000 

20  000 

April . 

_  !('5.il0() 

!(),5  000 

20.000 

20. 0(11 

May . 

105.000 

10.).  (too 

2().()ll0 

JO.IlOO 

June . 

_  105.00(1 

1.30  962 

20.000 

20  ('on 

July . 

_  93.462 

JO  000 

_  90.000 

'JO  000 

_  90 . 000 

20.000 

_  90 . 000 

20 . 000 

_  90.000 

20.000 

December . 

_  90.000 

20.000 

Y  ear . 

_  97.789 

20.000 

Aluminum  in  cents  per  pound,  99  per  cent  grade.  C’adniiuin.  cents  per  pouiid 


^ — New  1 
1036 

ork — s 
1937 

^St. 

1939 

Louis — ' 
1937 

1936 

- Lo 

1936 

ndon - 

1937 

1937 

Jhuuhrv  . . , 

4.500 

6.000 

4.350 

5.850 

Spot 

15,397 

3  Mob. 
15  494 

Spot 

27  272 

3  Mos. 
27,1.50 

February . . 

4.515 

6  239 

4.365 

6.089 

16  022 

16.141 

28 

319 

28.328 

March . 

4.600 

7  190 

4 . 450 

7  040 

16.608 

16.767 

33 

027 

32.979 

April . 

4  600 

6 . 1 7.5 

4  450 

6  025 

16  097 

16.234 

26 

014 

2.5 . 87  S 

Mav . 

4.600 

6 . 000 

4.4.50 

.5 , 8.50 

1 .5 .  .530 

15.601 

24 

000 

23.891 

June . 

4.600 

6  000 

4 . 4o0 

7)  850 

15,170 

15  259 

22 

878 

22  759 

Jtily . 

4.600 

4 . 4.50 

1 5 . 856 

15  954 

-August . 

4.600 

4 . 450 

16.772 

16.859 

September. 

4.600 

4  450 

18.009 

17.974 

October.. . 

4.63! 

4.488 

18.446 

18.375 

November. 

5.114 

4.964 

21.723 

21 .693 

December. 

5.554 

5.406 

25.560 

25 . 503 

Y  ear . 

4.710 

4.560 

17.599 

17.655 

New  York  and  St.  Louie  quotations,  cents  per  pound.  London  pounds  sterling 
per  long  ton 


.Antimon\  («) 

Qtiickni] 

ver  <b) 

Plat  in 

UIi»  r) 

New 

York 

New  5’ork 

New 

York 

1936 

1937 

19.37 

19.36 

1937 

January . 

12  736 

14.130 

*6.71 '9 

90  2.’,0 

.36  88.5 

.50  404 

February  .... 

12  967 

14  .56.3 

77.001) 

91  000 

35 . 000 

64  3()() 

March . 

.  13.072 

16  375 

77  i'0(! 

).!  778 

34.115 

5.S  000 

April . 

.  12.673 

16,043 

76  731 

92  000 

32.846 

,58  000 

Mav . 

.  12.410 

14.830 

74.940 

(».5..520 

32 . 000 

.51.800 

J  une . 

.  11.707 

14 . 702 

74,192 

96.054 

36.346 

.53.000 

July . 

.  11.245 

73  423 

XO  3(»8 

■August . 

.  11.125 

73  923 

4t»  A77 

September . . . 

.  11.740 

85 . 280 

RS  nno 

October . 

.  12.058 

89 , 240 

54  074 

November. . .. 

.  12.233 

90 , 250 

48.000 

December . . . . 

.  12.918 

90 . 250 

48  000 

Year . 

.  12.240 

79.917 

42  926 

(a)  Antimony  quotations  in  cents  per  pound,  for  ordinary  brands,  (h)  Quick 
silver  in  dollars  per  flask  of  76  lb.  ',c)  Platinum  in  dollars  per  ounce  troy. 


Strsns 
-New  York- 


Standard,  Spot 
- London - 


. — Bessemer- 


■Basio - . 


No.  2  P'otindry 


1936 

1937 

1936 

1937 

January . 

47.234 

50.925 

209.731 

229  350 

February . 

47.962 

52.010 

207.081 

233.750 

March . 

48  037 

63  043 

213  080 

282  988 

April . 

46  963 

,59.  '72 

209.313 

267  136 

Mav . 

46.3.52 

,55.6.51 

202.429 

250 . 645 

June . . 

42  204 

55 • Sol 

183.167 

249.52 

43.021 

42 . 579 

183.731 

194.676 

201.193 

51.392 

230 . 869 

51.825 

232 . 108 

Year . 

_  46.441 

204.445 

1936 

1937 

1936 

1937 

1936 

193: 

January . 

.  20.00 

21.. 50 

19.00 

20  50 

19.50 

21  00 

February .... 

.  20.00 

21.50 

19.00 

20  .50 

19.. 50 

2!  00 

March . 

.  20.00 

24 .  .50 

19.00 

23  20 

19  .50 

23 . 70 

•April  . 

.  20.00 

24 . 50 

19.00 

23 .  .50 

19.50 

24.00 

Mav . 

.  20.00 

24.. 50 

10.00 

23 . 50 

10.. 50 

24  00 

June . 

.  20.00 

24.50 

19  00 

23.50 

19. 50 

34  00 

July . 

.  20.00 

19.00 

.=10 

.  20.00 

19.00 

19  50 

.  20.00 

19.00 

19  50 

October . 

.  20.00 

19.00 

19  50 

November . . . 

.  20.23 

19.23 

19  73 

December. . . 

.  21,00 

20  00 

20.50 

Y  ear . 

.  20  103 

19.103 

19.603 

.New  lorK  quotations  cents  per  pound.  Lonaon,  pounds  sterling  per  long  ton. 


Iron  in  noUars  per  long  ton.  F.  o.  o.  Msr.oninc  am;  Sheuangc  V.alley  turnacei> 
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